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The publications of the United States Geological Sarvey are issaed in accordance with the statute, 
approved March 3, 1879, which declares that — 

" The pnblications of the Geological Survey shall consist of the acnnal report of operations, geological 
and economic maps illustrating the resources and classification of the lands, and rei>orts upon general 
and economic geology and paleontology. The annual report of operations of the Geological Survey 
shall accompany the annual report of the Secretary of the Interior. All special memoirs and reports 
of said Survey shall be issued in uniform quarto series if deemed necessary by the Director, but other- 
wise in ordinary octavos. Three thousand copies of each shall be published for scientific exchanges 
and for sale at the price of publication ; and all literary and cartographic materials received in exchange 
shall be the property of the United States and form a part of the library of the organization: And the 
money resulting from the sale of such publications shall be covered into the Treasury of the United 
States." 

On July 7, 1882, the following joint resolution, referring to all Government publications, was passed 
by Congress : 

' * That whenever any document or report shall be ordered printed by Congress, there shall be printed, 
in addition to the number in each case stated, the 'usual number' (1,900) of copies for binding and 
distribution among those entitled to receive them." 

Under these general laws it will be seen that none of the Survey publications are furnished to it for 
gratuitous distribution. The 3,000 copies df the Annual Report are distributed through the document 
rooms of Congress. The 1,900 copies of each of the publications^e distributed to the officers of the 
legislative and executive dei>artment8 and to stated deiK>sitories throughout the United States. 

Except, therefore, in those cases where an extra number of any publication is 8i>ecially supplied to 
this Office by the Secretary of the Interior, the Survey has no copies of any of its publications for gra- 
tuitous distribution. 

ANNUAL RBPORTS. 

Of the Aimual Reports there have been already published^ 

I. First Annual Reixxrt to the Hon. Carl Schurz, by Clarence King. 1880. 8f>. 79 pp. 1 map.— A 
preliminary report describing plan of organization and publications. 

n. Report of the Director of the United States Geological Survey for 1880-'81, by J. W. PowelL 
1882. 80. Iv, 588 pp. 61 pi. 1 map. 

m. Third Annual Report of the United States Geological Survey, 1881-*82, by J. W. PowelL 1888. 
8°. xviii, 664 pp. 67 pL and maps. 

IV. Fourth Annual Report of the United States Geological Survey, 1882-'88, by J. W. Powell. 1884. 
8^. . xxxii, 473 pp. 85 pi. and maps. 

v. Fifth Annual Report of the United States Geological Survey, 1883-'84, by J. W. PowelL 188S. 
8o. xxxvi, 469 pp. 58 pL and maps. 

The Sixth Annual Report is in press. 

MONOGRAPHS. 

Of the Monographs, Nos. II, m, IV, V, VI, Vn, Vm, and IX are now published, via : 
n. Tertiary History of the Grand Cafion District, with atlas, by Clarence E. Dutton, Capt U. S. A» 
1882. 40. xiv, 264 pp. 42 pi. and atlas of 24 sheets folio. Price $10.12. 
m. Geology of the Comstock Lode and the Washoe District, with atlas, by George F. Becker. 

1882. 40. XV, 422 pp. 7 pi. and atlas of 21 sheets folio Price $11. 

IV. Comstock Mining and Miners, by Eliot Lord. 1883. 4°. xiv, 451 pp. 3pL Price $1.50. 

V. Copper-bearing Rocks of Lake Superior, by Roland D. Irving. 1883. 4°. xvi, 164 pp. 15 L 
29 pi. Price $1.85. 

VI. Contributions to the Knowledge of the Older Mesozoic Flora of Virginia, by Wm.,M. Fontaine. 

1883. 40. xi,144pp. 54 L 54 pL Price $1.05. 

vn. Silver-Lead Deposits of Eureka, Nevada, by Joseph S. Curtis. 1884. 40. xiii, 200 pp. 16 pL 
Price $1.20. 

vm. Paleontology of the Eureka District, by Charles D. Waloott. 1884. 40. xiii, 298 pp. 24 L 
24 pi. Price $1.10. 

IX. Brachiopoda and LameUibranchiata of the Raritan Clays and Greensnnd Marls of New Jersey, 
by Robert P. Whitfield. 1885. 4©. xx, 338 pp. 35 pi. Price, $1.15. 



ADVERTISEMENT. 

The fitlluwin? are In prem. Tit: 

X. Diuoct-rata. *A Mooogrmph of an Extinct Order of Gi|;aDtic Maminala. by OthnSel ChazlMlCinh. 
1680. 4=. zviii. 237 pp. 56 pi. 

XI. G<^!oKical Hiator>- of Lake Lahontan. a Qaat^mary Lake of Northweatem ^eTad% by had 
Cook RiiwelL 1885. 4^. ziv, 288 pp. M pL 

XII. Geology- aitd Mining: Indoatry of LeadTiUe, with atlan, by & F. Bmnwna. 
The followio<i; are in pr<>paration, viz : 

L The PrbciuiiB MetalA, by CUn>nce Kinj:. 

^Otology ut the Enreka Mining District. Nerada, with atlaa. by Arnold HaguAb 

— Lake Bonne vUle, by O. K. Gilbert 

— Sauropoda. by Prof. O. C. Mariih. 

— Ste^rosauria, by Prof. O. C. Marah. 

~~ Geolof^ of the Quicksilver Deposits of the Paciiio Slope, with atlfts, by George F. B«eker. 

— The Penokee-Gojcebic Iron-Bearing Series of North Wiscrfnsin and Mifihigan, by BolandlXIzTiBi^ 

— Description of New Fossil Planu from the Dakota Group, by Leo Lesquerenx. 

— Younger Mesoxoic Flora of Virginia, by Wiliiam M. Fontaine. 

— Beport on the Denver Coal Basin, by Samuel F. Emmons. 

— Beport on Ten-Mile Mining District, Colorado, by Samuel F. Emmons 

— Beport on Silver CliiT Mining District, by Samuel F. Emmons. 

— Flora of the Dakota Gronp. by J. S. Kewbirry. 

BULLETINS. 

The Bulletins of the Survey wiU contain snch papers relating to the general purpose of iti work m 
do not properly come under the heads of Annual Reports or Mono:rraphs. 

Each of these Bulletins will contain but one paper and will be complete in itsel£ They will, how- 
ever, be numbered in a continuous series, and will in time be united into volumes of conve n ient sisM. 
To facilitate this, each Bulletin will have two paginations, one proper to itself and anotfaerwhlcih be- 
longs to it as part of the volume. 

Of this series of Bulletiun Nos. 1 to 31 are already publishe<I, vis : 

1. On llypemthene-Andesite and on Tricliiiic Pyroxene in Augitic Bocks, by Whitman Cross, wiA 
a Geological Sketch of Buffalo Peaks, Colorado, by S. F. Bmmons. 1883. SP. 42 pp. 2 pL Plioe 10 cents. 

2. Gold and Silver Conversion Tables, gi\^g the coming value of troy ounces of fine metel, ete., by 
Albert Williams, jr. 1883 8^. ii, 8 pp. Prices 5 centa. 

3. (hi tUeFoesU Faunas of the Upper Devonian, along the meridian of IfP W^ fiom Tompkins County. 
New York, to Bradford County. Pennsylvania, by Henry 8. WilliMnn. 1884. 8o. 86 pp. Price 6 centL 

4. On Meftozoic Fosails, by Charles A. White. 1884. 8°. 36 pp. pL Price 5 cents. 

5. A Dictionary of Altitudes in the United States, compiled by Henry Chmnett 1884. 8^. S2S pp. 
Price 20 cents 

6. Elevations in the Dominion of Canada, by J. W. Spencer. 1884. 8^. 43 pp. Price 6 cents. 

7. Mapoteca Geolozica Americana. A cataloguo of geological maps of America (North and Sovth), 
1752-1881, by Jules Marcon and John Belknap Maroon. 1884. BP. 184 pp. Price 10 cents. 

8. On Secondary Enlargements of Mineral Fragments in Certain Bocks, by B. D. Irving and C. B. 
Van Hise. 1884. 2P. 56 pp. 6 pi. Price 10 cents. 

9. A Report of work done in the Washington Laboratory during the fiscal year 1888-*84. F. W. 
Clarke, chief chemist ; T. M. Chatard, assistant. 1884. 2P. 40 pp. Price 5 cents. 

10. On the Cambrian Faunas of North America. Preliminary studies, by Chariea DooUttls Waloott 

1884. 80. 74 pp. 10 pi. Price 5 cents. 

1 1 On the Quatemaiy and Recent MoUnsca of the Great Basin ; with Descriptions of New Forms, by 
R. Ellsworth Call; introduced by a sketch of the Quaternary Lakes of the Great Basin, by G. K. Gil- 
bert. 1884. 8°. 66 pp. 6 pi. Price 5 cents. 

12. A Crystall«>grapbic Study of the Thinolite of Lake Lahontan, by Edward S. Dana. 188*. 9P. 
34 pp. 3 pi. Price 5 cents. 

13. Boundaries of the United StatoR and of the several States and Territories, by Henry Gsnnett, 

1885. 8°. 135 pp. Price 10 cents. 

14. The Electrical and Magnetic I'roperties of the Iron Carburets, by Carl Bams and Vincent 
Strouhal. If '5. 8°. 238 pp. Price 15 cents. 

15. On the Mesozoic and Cenozoic Paleontology of California, by Dr. C. A White. 1885. 9P, 33 pp. 
Price 5 cents. 

16. On the 'higher Devonian FaunaH of Ontario County, New York, by J.M.Clarke. 188S. 8*'. 
86 pp. 3 pi. Price 5 cents. 

17. On the Development of Crystallization in the Igneous Bocks of Washoe, by Arnold Hngneuid 
J. P. ladings. 1885. 8°. 44 pp. Price 5 cents. 

18. On Maiine Eocene, Fresh-water Miocene, and other Fossil Mollusca of Western North America, 
by Dr. C. A. AVliite. 1885. 8o. 26 pp. 3 pi. Price 5 cents. 

19 Xoteson the Strati «;raphy of California, by George F.Becker. 1885. 8°. 28 pp. Prioe5o«iU. 



ADVERTISEMENT. 

20. Contribntions to the "MUnetsHogy of the Bocky MonntainB, by Whitman Cross and W. F. Hille- 
braiid. 1885. 8°. 114 pp. 1 pi. Price 10 cents. 

21. The Lignites of the Great Sioux Reservation, by BaUey Willis. 1885. 8°. 16 pp. 5 pi. Price 
5 cents. \ 

22. On New Cretaceous FoesilB from California, by Charles A. White, M. D. 1885. 8o. 25 pp. 5 pi. 
Price 6 cents. 

23. The Junction between the Eastern Sandstone and the EewBenaw Series on Keweenaw Point, by 
B. D. Irving and T. 0. Chamberlin. 1885. 89. 124 pp. 17 pL Price 15 cents. 

24. List of Marine Mollusca, comprising the Quaternary fossils and recent forms from Amerloaa 
localities between Cape Hatteras and Cape Roque, including the Bermudas, by W. H. Dall. 1885. 8P, 
886 pp. Price 25 cents. 

25. The Present Technical Condition of the Steel Industry of the United States, by Phineas Bamea. 

1885. «o. 82 pp. Price 10 cents. 

26. Copper Smelting, by Henry M. Howe. 1885. 8^. 107 pp. Price 10 cents. 

27. Work done in the division of Chemistry and Physics mainly during the flsoal year 1884-'85. 

1886. 8°. 80 pp. Price 10 cents. 

28. The Gabbros and Associated Hornblende Bocks occurring in the neighborhood of Baltimore, Md., 
by George H. Williams. 1886. 8P. 78 pp. Price 10 cents. 

29. On the Fresh-water Invertebrates of the Korth American Jurassic, by Dr. C. A. White. 1888. 
8^. 42 pp. Price 5 cents. 

30. Second contribution to the studies on the Cambrian Faunas of North America, by Charles D. 
Walcott. 1886. 8P. 379 pp. pi. Price 25 cents. 

31. A systematic review of our present knowledge of Fossil Insects, including Myriapods and Arach- 
nids, by Samuel H. Scudder. 1886. 8P. 128 pp. Price 15 cents. 

Numbers 1 to 6 of the Bulletins form Volume I ; Numbers? to 14, Volume II; Numbers 15 to 28, 
Volume III; and Numbers 24 to 30, Volume IV. Volume V is not yet complete. 
The following are in press, viz : 

32. Mineral Springs of the United States, by Albert C. Peale, M. D. 1886. 8^. 235 pp. Price 20 
cents. 

33. Notes on the Greology of Northern California, by Joseph S. Diller. 

34. On the relation of the Laramie MoUuscan Fauna to that of the succeeding Fresh-water Sooene 
and other ^nps, by Dr. Charles A. White. 

35. The Physical Properties of the Iron Carburets, by Carl Bams and Vincent StronhaL 

36. The Subsidence of small particles of Insoluble Solid in Liquid, by Carl Bams. 

STATISTICAL PAPERS. 

A fourth series of publications, having special reference to the mineral resonroes of the United 
States, has been undertaken. 

Of that series the following have been published, vis : 

Mineral Resonrces of the United States [1882], by Albert Williams, Jr. 1883. 9P, xvii,818pp. Price 
dO cents. 

Mineral Resources of the United States, 1883 and 1884, by Albert Williams, Jr. 1885. 89, zIt, 1,016 
pp. Price 60 cents. 

In preparation : 

Mineral Resources of the United States for calendar year 1885, by Albert Williams, Jr. 

Correspondence relating to the publications of the Survey, and aU remittances, which must be by 
POSTAL NOTB or MONBT OBDBR (uot Stamps), should be addressed 

To THB DntECTOB OF THS 

UnITKD STATB8 OlOLOOICAL SUKVET, 

WASHnroTOH, D. C. 
Wabhinotoh, D. C, SeptmiUnr 1, 1886. 
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LETTER OF TRANSMITTAL. 



Cambridge, Mass., January 13, 1886. 

Sm : I have the honor to traDsmit for publication as a bulletin of 
the Survey the inclosed systematic review of our present knowledge of 
fossil insects, including myriapods and arachnids. 

While much fuller in the modern orders and families, the following 

pages represent the English text furnished to Dr. Zittel for his Hand- 

buch der Palseontologie, where the section forms the closing pages of 

the second part of the flrst volume (pp. 721-831) and is accompanied by 

more than two hundred illustrations. The present bulletin is issued, 

with the concurrence of Dr. Zittel and the publisher of the Handbuch, 

for the convenience of English readers. A French version, under the 

auspices of M. Barrois, is also in course of simultaneous publication. 

The present is its original form and is the authoritative English edition. 

I am, very truly, yours, 

SAMJBL H. SCUDDBR. 
Hon. J. W. Powell, 

Director United States Geological Survey. 
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MYRIAPODA. 



BIBLIOGBAPHY. 
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handl. d. naturh.yereiii8 d. prenss. Rheinl. [ 4. ] Band lY. Taf. 5. 8yo. Bonii) 
1878. 

Dawson f J, TV, On a chilognathoas myriapod from thd coal formation of Nova Scotia. 
Qaart. Jonm. Geol. Soc. Lond. Yol. XYI. Figs. 8vo. London, 1869. 
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Y. Taf. 6. 8vo. Bonn, 1868. 

Giebel, C. G, Die Insecten und Spinnen [incl. Myriopoden] der Yorwelt. 8vo. Leip- 
zig, 1856. 

Koch J C, L.f and Berendtj J. C. Die im Bernstein befindlichen Crustaceen, Myri- 
apoden, Arachniden und Apteren der Yorwelt. 17 plat«s (2 Myriap. ). Fol. Berlin, 
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Meek, F, B., and Wortheny A. H. Articulated fossils of the coal measures. Geol. 
Survey of Illinois. Yol. IIL Figs. 8vo. Springfield, 1868. 
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Scuddevy S. H, On the Oarboniferoas myriapods preserved in the Sigillarian stumps 
of Nova Scotia. Mem. Bost. Soc. Nat. Hist. Yol. II. Figs. 4to. Boston, 1873. 

Archipolypoda, a subordinal type of spined myriapods from the Carboniferous 

formation. Ibid. Yol. III. PI. 10-13. 4to. Boston, 1882. 

The affinities of PalsBOcampa. American Joum. Science. [3.] Yol. XXIY. 



8vo. New Haven, 1882. 

Two new and diverse types of Carboniferous myriapods. Mem. Bost. Soo. 



Nat. Hist. Yol. IIL PI. 26-^. 4to. Boston, 1884. 
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don, 1871. 

CHABACTEBISTICS AND PHYLOGENY. 

Myriapoda are vermiform articulates in which the head proper is com- 
posed of a single mass (sometimes supplemented by subsidiary parts 
borrowed from the segments immediately succeeding the head), while 
the rest of the body is composed of a series, generally of a long series, of 
very similar rings, each bearing one or two pairs of jointed legs, termi- 
nating in a claw, with rare exceptions single. No thorax is differentia ted. 
The head is furnished with short and generally very simple antennsB, 
agglomerated ocelli, and two pairs of movable organs forming the 
mouth. In one group (Chilopoda) two pairs of appendages on succeed- 

(9) 



10 REVIEW OF FOSSIL INSECTS. [bull. 31. 

ing rings become subservient to manducation. Bes]^iration is efiected 
through spiracles, on the body segfli^tits.^ The. body is usually hard 
and C4:i13n*>iis:v '«•: : : '•/; ;> 

O'oribowledge'ortlielnorphology, systematic position, and extent of 
the Myriapoda has been greatly increased within a recent period. The 
discovery of the minute Pauropus by Lubbock and the study of this 
and allied forms by Ryder and others have led to the establishment 
of the Pauropoda as a type of living myriapods of equal taxonomic 
value with the two groups Chilopoda and Diplopoda, which had long 
been looked upon as the only divisions of the group. Modern investiga- 
tions into the structure of the anomalous Peripjitus have extended our 
ideas concerning the types allied to the Myriapoda; while the strange 
forms revealed by recent researches in the Carboniferous and Devonian 
faunas have compelled us to recognize a wider range in its structure 
and a multiplication of its primary groups. The relations of ancient 
to modern forms of life prove far more important and interesting in 
the Myriapoda than in either the Arachnida or the Hexapoda. That 
these relations are equally puzzling will appear from a brief review of 
the structure and development of the different groups. 

In the early life of the Pauropoda and of the Diplopoda we have 
what may be fairly considered a true larval form, in which, for a brief 
period after leaving the eggy the body, much shorter than in after-life, 
is provided with three pairs of legs borne upon the anterior segments 
of the body. These segments are never more fully provided with legs, 
though most of the segments posterior to them, both those which exist 
during this larval period and those which originate subsequentlj, bear 
each two pairs. In the Chilopoda, on the other hand, although the ap- 
pendages of the anterior segments develop earlier than those behind 
them, there is no true larval condition, or perhaps one may say a larval 
condition is permanent, in that the same anterior legs become early and 
permanemtly developed as organs subsidiary to manducation, while each 
segment of the hinder part of the body develops only a single pair of 
legs. 

The larval condition and resultant more or less highly developed met- 
amorphosis of the higher Hexapoda have been looked upon by many 
as secondary after-developments, which therefore in no sense give any 
clew to the historical development of the group, such as we frequently 
find mirrored in the embryonic growth of other animals. This view 
seems to be supported by a comparison of the modern and ancient 
types of Myriapoda. The larval characteristics of the young of living 
types of Myriapoda, marvelously analogous in their main features 
to those of the larvae of even the higher Hexapoda, are confined to 
the apodal nature of the abbreviated abdomen, and more particularly 
to the specialized development of appendages on the segments directly 

* Tracheal openings have not been observed, however, in the Pauropoda. 
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following the head. This specialized condition of the anterior segments 
is, in a sense, analogous to the structure of the thorax of the Hexapoda, 
and is persistent throughout life: in the Chilopoda in a marked man- 
ner, in the other groups by the isolation of these segments as bearing 
each but a single pair of legs. Now, nothing of this specialization ap- 
pears in the Paleozoic types, of which of course we know only the ma- 
ture forras^ but the segments following the head differ in no point 
whatever from those of the remainder of the body in the character and 
number of their appendages. In one type, the Archipolypoda, corre- 
sponding in a measure to the living type of Diplopoda, two pairs of legs 
are borne on every segment ; while on each segment of the otlier, the 
Protosyngnatha, corresponding in a similar way to the Chilopoda, a 
single pair of legs is found. If, then, we look upon the specialization 
of the segments (or the appendages of the segments) immediately fol- 
lowing the head in living myriapodan types as a secondary develop- 
ment, or, we may say, as the initiatory stage in an acquiring meta- 
morphosis, then we may perhaps consider the Archipolypoda as the 
true prototypes of the Diplopoda and possibly also of the Pauropoda, 
and the Protosyngnatha as the prototypes of the Chilopoda. 

In this view, one principal distinction between the modern Diplopoda 
and Chilopoda is shown to have existed from Paleozoic times, viz, that 
in one group there are, over most of the body, to each dorsal scute two 
ventral scutes, each bearing a pair of legs ; in the other group a single 
ventral scute with a single pair of legs; and it becomes interesting to 
inquire whether we can discover any indication of the condition of things 
from which this diversity of structure arose and what was the line of 
development through which it passed. It will also help to determine 
the question whether the dorsal or the ventral scutes of the Diplopoda 
are to be looked upon as the homologues of those of the Chilopoda; or, 
in other words, whether the dorsal scutes of the Diplopoda are compound 
or the ventral scutes of the same are to be looked upon as subsegments. 
It should be remarked at the outset that what we know of the em- 
bryology of recent types shows that in the Diplopoda two pairs of legs, 
in the Chilopbda one pair, arise from each original body somite be- 
yond the front portion of the body. This would indicate that the dor- 
sal scutes of the two groups are homologous and that the ventral scutes 
of the Diplopoda should be looked upon as representing subsegments. 
This, however, is not the answer indicated by the paleontological evi- 
dence, nor is it what we should expect, among other things, from the 
presence of stigmata on each of the ventral scutes in Diplopoda. ^ All 
the Carboniferous Archipolypoda show a clear indication of the com- 
pound nature of the segments. Not only were the ventral scutes far 
more important and extensive than in the modern Diplopoda, but some 
at least of the genera, in addition to large stigmata outside the legs, 

' They are only borne in general on alternate segments in Chilopoda. 
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bore a pair of segmental organs next the medioventral line on each 
ventral scnte ; the dorsal scute was also distinctly divided into two 
areas, an anterior and a posterior. In some types this latter distinc- 
tion was more marked than in others, in some being carried so far that 
under certain conditions of preservation one would readily take them 
to be entirely separate ; and this indeed appears to be absolutely the 
case in the older Devonian forms, from the lower old red sandstone of 
Scotland. These show an apparently complete demarkation of the dor- 
sal as well as of the ventral scutes of each segment, and present there- 
fore a series of alternating larger and smaller segments, the larger 
bearing all the dorsal cuticular outgrowths, but each bearing a single 
pair of legs. Of this primal condition of the body segments the em- 
bryology of modem types gives no hint, its earliest indications show- 
ing nothing anterior to what must have been the condition of things 
wholly posterior to the Paleozoic epoch, at least so far as the diplopodau 
series is concerned ; nothing anterior, indeed, to the fixed condition of 
the present type. This indicates that the present dorsal scutes of 
Diplopoda are compound and formed of two originally distinct scutes ; 
and that, as a later development of a similar sort, the ventral scutes of 
the anterior segments have likewise consolidated and lost each one pair 
of appendages. 

Under this view the line which we follow back from the Chilopoda 
through the Protosyngnatha is the more nearly allied to the simple stock 
type. Yet it is the other line which has been found earliest in the rocks, 
clearly showing that the actual origin of the myriapodan phylum must 
be looked for at the very first appearance of land animals ; indeed, the 
evidence that some of the Carboniferous types were amphibious may 
warrant our belief that the type may have fairly originated among 
aquatic animals. 

Fossil Myriapoda were first made known from the Carboniferous rocks 
when Westwood figured, in Brodie's work on the older fossil insects of 
England, the remains of what he supposed to be a lepidopterous larva. 
There had been indeed earlier references, by name merely, to Tertiary 
Myriapoda from amber and from Aix (by Serres), but it was not until the 
publications, thirty years ago, of Koch, Berendt, and Menge that the 
amber species were known, and to them hardly any additions have since 
been made. In 1859 Sir William Dawson published the first account 
of a Paleozoic myriapod recognized as such, and since 1868 our horizon, 
as regards the older forms, has been widened materially by the publi- 
cations of Messrs. Dohrn, Meek and Worthen, Peach, Scudder, and 
Woodward, until to-day the number of forms known from Pretertiary 
deposits is nearly as great as that from the Tertiary. 

The oldest known are those described by Page and by Peach from the 

lower old red sandstoneof Scotland, two species belonging to the Archi- 

polypoda. In the Carboniferous formation the Archipolypoda culrai- 

nate, showiDff a considerable variety of generic types distinct from those 

(12) 
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of the Devonian and embracing uearly thirty isjK;cie8, of which by far 
the greater number come from America, and the few remaining ones 
from Great Britain, with possibly a single species from Germany. Four 
species, imperfectly kiiown, which have been referred to Julus and 
which come from the Permian of Central Europe, may belong to the 
Archipolypoda. The only Mesozoic forms known are Julopsis erelacea 
of Heer, I'rom Greenland, which is either an arcbipolypod or a diplopod 
(it is impossible to tell which), aod the uncertain GetypkUus proavag of 
MilDster, from Solenhofen, which is probably to be looked upon as a 
nereid worm. 

The Tertiary species are still known almost entirely from the work 
of Koch and Berendt and belong entirely to the Diplopoda and the Chi- 
lo|K>da, the larger proportion to the former. A few species, however, 
have been indicated from Aix, a single one described from the brown 
coal of Bott and one from the Green Biver deposits of North America. 

The following table presents a view of the distribution of the Myri- 
npoda in time: 

Qeologieal dittribufiim of Hj/rtapoda.' 
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1. Order PROTOSTlTOirATHA Scudder. 

Paleozoic myriapoda, with a cylindrical, not very elongated body, 
composed of few segments, the head appendages borne upon a single 
apparent segment ; each body segment, including those immediately 
behind the head, composed of a single dorsal and a single ventral plate 
of equal length and of snbeqaal breadth ; each segment has a pair of 
widely -separated, stent, fleshy legs ; and, above, large tubercles sup- 
porting a cluster of long needles ^e arranged in longitudinal rows. 

This group of ancient myriapods is known through a single form 
found sparingly in a single locality in America. It was at first looked 
upon as the caterpillar of a lepidopteroos insect (as was also the case 
with tlie longest known arcbipolypod) and afterward as a worm. Its 
armature seems even stranger for a royriapod than the spines of the 

TO 
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Aichipolypoda, aud the intimate structure of the single needles is re- 
markably complicated. 

PaJceocampa Meek and Worthen. Body composed of ten segments; 
spreading fascicles of needle-like spines arranged in dorsolateral and 
lateral rows, one to a segment in each row ; needles exceedingly slender, 
scarcely tapering, blunt at ,tip, and very regularly divided by longitud- 
inal serrated ridges. The spines are only a tenth of a millimeter in 
diameter ; those on the front segments are directed forward and those 
on the last segments backward, giving specimens which are well pre- 
served a very close general resemblance to a caterpillar of the genus 
Arctia. Palwocampa anthrax Meek and Worthen, Mazon Creek, IlL 

2. Order CHILOPODA Latreille. 

Body elongated, more or less depressed, of nearly uniform width, 
composed *)f many segments, the head appendages borne upon two or 
more apparent segments, the anterior teet being transformed into 
organs subsidiary to manducation; each body /segment composed of 
a single large dorsal and almost equally large ventral plate connected 
by membranous cuticle, to which are attached a single pair of legs on 
each segment and a spiracle generally on alternate segments. The legs 
are, therefore, lateral and widely separated at base. No spines are 
present, but sometimes lateral expansions of the dorsal plate. Sexual 
organs at posterior extremity of body. 

With the exception of the dubious OeopMlus proavus Munster, from 
the Jura of Solenhofen, which is probably not a myriapod at all, the 
earliest appearance of this type of existing myriapodsls in the amber 
deposits of Prussia, where a considerable number of species have been 
found, nearly equaling, indeed, the Diplopoda of the same deposits, al- 
though, at the present day, the latter group far outnumbers them. A 
few specimens referred to Scolopendra have been reported from other 
Tertiary beds in Europe. 

Germatiidce.'-'Two species of Cermatia occur in amber. 

Lithobiidce. — A considerable number of species, all referred to Litho- 
bius, have been found in amber. Koch and Berendt describe and figure 
three species, to which Menge adds seven others very briefly described 
in notes to Berendt's work. The genus is, ihereforo, the richest in 
species among Tertiary myriapods. 

Scolopendridce.-^^leuge describes a single species of Scolopendra from 
amber and mentions a second. Sendel also figures one from amber, 
and it is referred to by subsequent authors. According to Keferstein, 
Aldrovandus mentions the discovery of a fossil Scolopendra near Glarus, 
Switzerland, and Hope mentions one as found at Aix. 

GeopMlidw, — Three species of Geophilus are briefly described by 
Menge from amber, but none of these have been figured. Oeophilus 
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proavus MUuster, fiom the Jura of SoleubofeD, is, as stated above, du- 
bious, but, if it belongs to the myriapods, it will probably fall in this 
place. 

3. Order ARCHIPOLYPODA Scudder. 

Paleozoic myriapods, with a fusiform elongated body, largest at the 
middle of the anterior half or third, composed of many segments ; the 
head appendages borne upon a single apparent segment; the body seg- 
ments, including those immediately behind the head, composed of a 
pair of ventral plates and a more or less divided dorsal plate, the latter 
occupying the upper surface and most of the sides of the body and 
divided more or less conspicuously into a ridged anterior and a lower 
posterior portion, the anterior frequently bearing spines or tubercles; 
the ventral plates as broad as the body, each bearing a pair of long 
corneous legs approximated at base and furnished outside of them with 
large spiracles, the mouth of which lies transverse to the bpdy. 

This is the most important group of ancient myriapods, having been 
well represented in the Paleozoic rocks, though unknown later. In- 
deed, with a single exception, all the known Paleozoic myriapods be- 
longed to this type, and several families are known, of which one 
belonged exclusively to the Devonian. The Carboniferous Archipoly- 
poda appear to have been far more numerous in the Kew than in the 
Old World. 

1. Family Archidesmidse Peach. 

Dorsal plates hardly consolidated, the two portions apijearing as if 
forming completely distinct parts, but the anterior marked by its greater 
importance and development. Body supplied with more or less marked 
laterally expanding lamellfe on the anterior division of the segments. 

This group of ancient myriapods is confined, as far as known, to the 
Devonian formations of Scotland. 

Kampecaris Page. Body cylindrical or slightly depressed, tapering 
but little aiJteriorly; lateral lamellae inconspicuous, the anterior sub- 
segments not greatly larger than the posterior. Kampecaris Forfarensis 
Page, from the lower old red sandstone of Forfarshire, ;^ cotland. This 
species was taken by Page for an isopod crustacean, but referred to its 
true position by Peach. 

Archidesmus Peach. Body fusiform, depressed, the anterior subseg- 
ment much larger than the posterior, its pleural walls produced laterally 
into large rounded lamellae. Archidesmus Macnicoli Peach, from the 
same locality as the preceding. 

. 

2. Family Euphoberidse Scudder. 

Dorsal plates more or less closely consolidated, but distinctly separa- 
ble into two portions, one much more elevated than the other. Boid.^ 

(15^ 
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armed with large spines, often forked, occasionally reduced to broad 
tubercles, extending in several longitudinal series. 

This family of Carboniferous Myriapoda includes the gigantic bristling 
species, some of which, at least, were amphibious, being provided with 
segmental organs, which were apparently branchial in charactef, besides 
ordinary spiracles, and with lamellate legs adapted for either aquatic or 
terrestrial locomotion. They appear to have been far more abundant in 
the New World than in the Old, and in the latter are little or not at all 
known outside of Great Britain. 

Acantherpestes Meek and Worth. . Spines bifurcate at tip and ar- 
ranged in dorsal, pleurodorsal, and lateral rows; segments three or 
more than three times as broad as long. Acantherpestes major Meek and 
Worth., Milzon Creek. This species attained the extraordinary length 
of three decimeters and was armed with coarse branching spines more 
than a centimeter long. It was on this species that the problematical 
segmental organs were found, consisting of a pair of subtriangular, 
rounded, approximated, infundibuliform openings on either side of the 
median line between the legs and much smaller than the lindar stigmata. 
A. Brodiei Scudd., Coalbrookdale, Bug. This species was considered at 
first by Westwood as the caterpillar of one of the Saturnidae, a family 
of Lepidoptera; afterwards, by Woodward, as one of the Merostomata. 
Perhaps Ghonionotus lithanthraeis Jordan, firom Saarbnick, belongs here- 

Euphoberia Meek and Worth. Spines spinuliferous, but with a single- 
pointed tip, arranged in subdorsal and lateral rows ; segments gener- 
ally from two to thre6 times broader than long. About a dozen species 
are known, mostly from Mazon Creek, III. Two species occur in Eng- 
land. 

Amynilispes Scudd. Spines simple, arranged in dorsolateral rows ; 
segments four times as broad as long. Amynilispes WortJieni Scudd., 
from Mazon Creek. 

Eileticus Scudd. No spines, but large low tubercles, serially ar- 
ranged ; segments few, less than twice as broad as long. Eileticus an- 
thradnus Scudd., from Mazon Creek. 

3. Family ArchialidsB Scudder. 

Dorsal plates closely consolidated, but still distinctly separable, 
though the anterior is rarely elevated much above the other. Body al- 
most smooth or covered more or less abundantl3' with serially-disposed 
papillae, from which in some cases hairs or small spines arise.. 

The members of this family resemble modern Diplopoda in their gen- 
eral appearance much more closely than either of the preceding fami- 
lies. The indications of spines or spinous hairs upon the sides of the 
body, the fusiform shape of the body, the length of the legs, and the 
indications in some of them of great breadth to the ventral plates 
present so many points of affinity to contemporaneous forms that they 
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should be classed with the Archipolypoda. They are, however, still 
insufficiently known. Mostly occurring in America, they have also been 
found in Great Britain and on the continent of Europe. 

Archiulus Scudd. Segments entire, of very ;Krariable size, but gen- 
erally from two to three times broader than long, furnished with a few 
bristle-bearing papillae. Four or five species are known to me from dif- 
ferent parts of America, three coming from the sigillarian stumps of 
Kova Scotia. Julus Brassi Dohm, from Lehbach, probably belongs 
here (or in the next genus), and perhaps also the three species of Julus 
named by Fri6, from the Dyas of Bohemia. {Falceqjultis dyadicus Gein., 
from the Dyas of Saxony, has been shown by Sterzel to be a fern, and 
Tricbiulus, described by Scudder, from the American Cai'boniferous, 
also turns out to be a fern leaf.) 

Xylohius Daws. Segments as in the preceding genus, but broken by 
longitudinal sutures into numerous quadrate frustra. Four species are 
known from the sigillarian stumps of Nova Scotia, besides two species 
(unpublished) from Mazon Greek and one from England. 

4. Order DIPLOPODA Gervais. 

Body elongated, usually cylindrical, of nearly uniform size, the head 
appendages borne upon a single apparent segment ; each body seg- 
ment composed of a single dorsal plate of great size, shorter below than 
above, corresponding to which there are two minute, narrow (rarely 
moderately broad) ventral plates, each bearing a pair of spiracles and 
of legs, excepting on the anterior segments, where there is only a single 
pair of legs to each dorsal segment; the legs are therefore inferior and 
approximate at base. No spines, but occasionally roughnesses and 
ridges or setae on dorsal plates. Sexual organs situated anteriorly. 

This family, by far the most abundant at the present day, was richer 
than the Chilopoda during Tertiary times, both in genera and si)ecies. 
Its earliest record is in the Cretaceous, a species figured by Heer, from 
Greenland, probably belonging here rather than in the Archipolypoda. 
Most of the Tertiary species are known only from amber. 

Glomeridce, — Olomeris denticulata Menge, from amber, is the only 
species known and is very briefly described. 

Polydesmidcd. — Menge merely mentions the occurrence of two species 
of Polydesmus in amber. 

Ly8i(ypeltidcB. — jf this interesting family, Menge describes from amber 
six species of Craspedosoma, besides one flgured by Koch and Berendt, 
and a distinct genus, Euzonus, with one species, U. collulum^ also from 
amber, in which the body tapers considerably toward the head and at 
the tail ; the antennae are twice as long as the breadth of the head, with 
the first and seventh joints smallest and the third and fifth largest, the 
eyes consisting of twenty ocelli, set in a semicircle behind the antennae, 

Bull,3X 2 (17) 
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Julidce. — Koch and Berendt describe a single species of Julus from 
amber; Meuge, in bis notes to their work, describes briefly three 
others ; Gravenhorst and others mention also the occurrence of a species 
of this genus in amber, and several species have also been found in Ter- 
tiary rocks. Thus Cotta refers to the living Julus terrestris a form 
found at Tharand, Saxony, concerning which it is questionable whether 
it be a fossil. Serres compares to the living Julus sdbulosus a species 
found in the lacustrine limestones in the neighborhood of Montpellier. 
Hope mentions Julus as found in the marls of Aix, without further 
reference. But besides these, one species, (J. antiquus Heyden) has been 
described from the brown coal of Eott, and another {J. telluster Scudd.), 
from the Green Eiver shales of Wyoming. Menge also briefly de- 
scribes a species of Blaniulus from amber, and probably the Julops^s 
cretacea of Heer, from the Cretaceous deposits of Greenland, is to be 
referred to this family. 

Polyxenidce. — Polyxeuus is represented by five species in amber, of 
which Koch and Berendt describe and figure two and the others are 
briefly characterized by Menge. Besides these, Menge describes an 
amber genus, Lophonotus,^ in which the sixth anteniial joint is the 
largest, the terminal joint very short and cylindrical, furnished above 
with four little teeth. A single species is known, Phryssonotus hystrix 
Menge sp. 

^ This name had been used earlier for other insects, and may be replaced by Phrys- 
sonotns. 
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CHARACTERISTICS AND GEOLOGICAL HISTORY. 

The Arachnida are articulated animals in which the body is, as a rule, 
divided into two great masses, a cephalothorax and an abdomen. The 
cephalothorax is furnished with four pairs of articulated (normally, 
seven-jointed) legs, and in advance of them (1) a pair of jointed append- 
ages or palpi which in some bear chelae or other modified structures 
at the extremity and generally are looked upon as the homologues of 
some part of the jaws of insects ; and (2) a pair of two-jointed mandibles 
or cUeliceresj sometimes developed as a sucking organ, and considered 
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by many as equivalent to tlie otherwise absent antennae of true insects. 
The eyes are always simple and situated on the summit of the front por- 
tion of the cephalothorax. The abdomen is in some cases of a softer in- 
tegument than the cephalothorax, in which its annulated character is 
disguised. It bears no legs, but sometimes has special jointed append- 
ages either at the base, as in scorpions, or at the extremity, as in spiders. 
With slight exceptions arachnids undergo no metamorphosis after leav- 
ing the egg, the repeated sloughings of the integument being unaccom- 
panied by structural changes. 

The geological history of Arachnida, as known at the present time, 
I)resents some points of interest. Only a portion of the great groups 
into which the order is divisible are represented in the older rocks, and 
these, which are not confined to the lower types, attain a degree of per- 
fection and a diversity of structure inconsistent with a belief iu our hav- 
ing reached the primordial forms of this phylum in our retrograde 
search. 

When, in 1858, Bronn published his prize essay on the distribution of 
fossils, only two species of Pretertiary Arachnida were known as such, 
one from the Carboniferous and one from the Jurassic formation, and 
the knowledge of Tertiary forms was confined entirely to the then re- 
cently published work of Koch and Berendt on the species from amber. 
Since then Menge has increased somewhat our knowledge of the amber 
fauna, and it includes to-day nine-tenths or more of the known Tertiary 
species. But it is only within the last fifteen years that our knowledge 
of Pretertiary Arachnida has been extended beyond the description of 
two or three species. The number is still exceedingly few — between 20 
nnd 30 species — but it is being constantly extended, and the abundance 
of Arthropoda brought to light in recent years in the Carboniferous de- 
])osits of Allier, Bohemia, Scotland, and Illinois, leads us to expect an 
early and considerable extension of the list. This expectation is 
strengthened by Lindstrom's, Hunter's, and Whitfield's discoveries of 
scorpions in the Upper Silurian rocks of Gotland, Scotland, and New 
York. 

The forms that have been found fossil in the earlier formations 
])rove, as might be expected, to belong mostly to those having a dense 
integument, and in the two species believed to be true Aranese the ab- 
domen was probably provided with more or less densely chitinous dor- 
sal plates. With these two exceptious and a single genus of Pedipalpi, 
all the Paleozoic Arachnida (only a single Mesozoic form is known) be- 
long either to the Scorpiones or to a peculiar group, the Anthraco- 
niarti. This group is not found later, and the single known species 
of Mesozoic Arachnida ^ is a true Aranea. The paucity of remains of 
Arachnida in Mesozoic strata is somewhat remarkable. Besides the 

' Palpipes or Phalangites, believed even by Thorell to be an arachnid, has been 
tfliown bv Soebachto be a stomatopodoiia crustacean. 
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species mentioned above, only one other has been indicated, a species 
supposed to belong to the Aranese, from the English Lias. 

Thanks to the amber deposits of Prussia, we know far more about the 
Tertiary history of Arachnida than would be possible if our sole reliance 
were on the rocks, the latter furnishing us with only about double the 
number of those occurring in Pretertiary deposits. In the amber alone 
occur all the suborders of Arachnida (excepting the Pedipalpi and the 
already extinct Anthracomarti), as well as all the families of Araneae, 
excepting one peculiar to the Jura ; but in the Tertiary rocks neither 
Ghelonethi, ScorpioneS, nor Opiliones has been recognized ; of the Pe- 
dipalpi, a single species is referred to by Serres from the marls of Aix, 
but too obscurely to take account of it. 

Examining the Araneae alone, which are far better represented in the 
Tertiaries than are the other suborders, we find a very large number of 
extinct genera. In all, 71 are now known, 66 from Europe and 13 
from America, 8 being common to both. Of these 37 are accounted 
extinct (35 from Europe and 2 from America), and none of these have 
been found on both continents. 

In the stratified Tertiary deposits the same families of Araneae are 
in every instance found in both Europe and America, excepting the 
Dysderides, which family has a single representative in America and 
none in Europe. It also appears that just those families which are 
represented abundantly in amber are also found to some extent in the 
American Tertiary fauna and (excepting, as before, the Dysderides) in 
the European rocks. 

It is only in the rocks of the temperate regions of Europe and North 
America that any Arachnida have been found in a fossil state, and 
these, so far as the indications have any meaning, invariably point, 
whether in Carboniferous or in Tertiary deposits, to a warmer climate 
than now obtains in the localities where they occur. This becomes 
more marked when we reach the Tertiary rocks and can compare the 
types more closely with existing forms, a number of the genera to 
which, for instance, the amber spiders belong being now exclusively 
tropical. 

The following table gives a general systematic view of the distribu- 
tion of Arachnida in the different geological formations since their first 
appearance in the Upper Silurian. 
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1. Order ACABI Leaoti. 

Bod; compact, robust, the cepbalothorax luid uDsegmented abdomen 
beiag united iU one mass. Month-parts usnally produced into theform 
of a rostmm. 

All the principal families are represented in the Tertiaries, our knowl- 
edge of them coming mainly from amber. With a single exception, 
they have all been referred to existing genera. None have been re- 
ported from older rocks. . 

SareoptidsB. — A species of Acarns has been found in amber and one 
is referred to by Heer as occurring at Oeningeii. 

OrihatidcE. — A species of Oribatee and four of Ifothrns occur in am- 
ber. 

IxoAidee. — A single species of tick found in tjie Green River beds of 
Wyoming is probably to be referred to this group. 

• QamasidcE. — One species of Bejus is figured by Koch and Bereudt 
from amber, 

Hydracknxda. — Heyden^ figures a species of Limnochares from the 
brown coal of Hott. 

BdeUida.~~A.s we reach the higher Acari their fossil representatives 
become more numerous. Four species of Bdella and one of Cbeyletus 
have been found in amber. 

Trombididce^ — This family of Acari is by'far the best represented in a 
f(^ail state, more than twice as m^iny species having been recovered 
(22) 
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from amber as all the other families together have furuishetl, but none 
have been found in the stratified rocks. Five species of Trombidium, 
eight of Rhyncholophus, three of Actineda, four of Erythaeus, two of 
Tetranychus, and one of Penthaleus have been described and in part 
figured by Menge and Koch, besides one of the only genus not now 
living, Arytsena Menge, having the aspect of a Trogulus. 

2. Order CHELONETHI Thorell (Pseudoscorpiones Latreille). 

Body strongly depressed, the sides of the body showing no division 
between cephalothorax and abdomen, the latter composed of ten or 
eleven segments. Palpi long and stoutly chelate. 

Hope catalogues a species of Chelifer from the Tertiary deposits of 
Aix, but the only forms which have been described are those from am- 
ber, which have been carefully studied by Menge and figured in his 
paper on Chernetidae. He finds five species of Chelifer and one each 
of Chernes, Cheiridium, and Chthonius, all of the genera still existing. 
Some of the species, however, differ so much from living forms that 
Menge previously endeavored to establish two distinct genera for 
them. A species of Carboniferous arachnid, long supposed to belong 
in this group, has recently been shown by Fritsch to be an immature 
and imperfect scorpion. (See, also, page 95.) 

3. Order ANTHBACOMABTI Karsch. 

Body somewhat depressed, the cephalothorax and abdomen distinctly 
separable. Cephalothorax usually made up in large part of more or 
less wedge-shaped pedigerous segments, the arrangement of which 
corresponds to that of the coxae. Abdomen forming a single mass 
and composed of from four to nine distinct joints. Palpi not much 
longer than the legs and siraplj' terminated. 

This group, the only extinct order of Arachnida, was established by 
Karsch for some interesting Carboniferous forms of somewhat obscure 
relations allied to the Phrynidae and Phalangidae, but very distinct from 
either of them. Their position seems to be between the Chelonethi 
and the Pedipalpi, to the latter of which they bear perhaps the closest 
relations. The Anthracomarti were the most varied in structure and, 
with the possible exception of the scorpions, the most abundant in 
species of the Carboniferous Arachnida, and being unknown after that 
period they may be considered the most characteristic of Paleozoic 
Arachnida. The forms hitherto known may be grouped in four fami- 
lies. 

1. Family Arthrolycosidse Harger. 

Cephalothorax orbicular. Coxae radiating from a central pit. Abdo- 
men oval, narrower at base than the cephalothorax, with no loiL^^d.- 
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inal sculpturing, and smooth. Segments seven in number, undoubtedly 
all visible below. No abdominal appendages. 

Arthrolycosa Harg. Cephalo thorax twice as large as the abdomen. 
Founded upon A. antiqua Harger, from the Carboniferous iron-stone 
nodules of Mazon Creek, 111. 

Bakovnicia Kudt. Cephalothorax smaller than the abdomen. R. an- 
tiqua Kugta from the coal measures of Bohemia. 

2. Family FoliocheridsB Scudder. 

Cephalothorax quadrate, not much smaller than the abdomen. Coxae 
radiating apparently from a median line. Abdomen rounded, of equal 
breadth with the cephalothorax, composed of only four segments, of 
which the basal is very short and the others of equal length, '^o ab 
dominal appendages. 

PoUochera Scudd. One species, P. punctulata Scudder, from Mazon 
Creek, 111. 

3. Family ArchitarboidsB Karsch. 

Cephalothorax variable in form, at least half as large as the abdo- 
men ', coxse radiating from a central pit, a median line, or from a broad 
triangular space, its base on the abdominal margin. Abdomen orbicu- 
lar or oval, broad at base, with a lateral ridge on each side converging 
toward the anus ; the surface moderately smooth ; segments seven to 
nine in number, visible below, though the basal ones often extremely 
shortened in the middle. Ko abdominal appendages. 

Geraphrynus Scudd. Cephalothorax fusiform, angulate in front, 
nearly as large as the abdomen; the coxse radiating from a median line. 
Sides of the body scarcely showing any constriction between the ce- 
phalothorax and the abdomen. Abdomen subfusiform, composed of 
nine segments, with a large basal, triangular, post-thoracic plate crowd- 
ing the middle of the shorter basal segments out of place on the dorsal ' 
surface. 0» carbonaHtis Scudd., from the Carboniferous nodules of Ma- 
zon Creek, 111. 

Architarbus Scudd. Cephalothorax orbicular, broadly rounded in 
front, much smaller than the abdomen ; the coxse radiating from a central 
pit. Sides of the body scarcely showing any constriction between the 
cephalothorax and the abdomen; the latter oval, composed of niioe seg- 
ments, of which those on the basal half are very much shorter than the 
others. A. subovalis Woodw., from the Coal Measures of Lancashire, 
Eng., has the piece exposed between the posterior coxse more than twice 
as broad as long. (Probably Curculioides Ansticii Buckl. belongs here.) 
In A. rotundatus Scudd., from Mazon Creek, 111., this piece is triangular, 
of equal length and breadth, the post-thoracic plate large, greatly dis- 
torting the basal segments of the abdomen. Boemer mentions a third 
species {A, silesiacus), from the Carboniferous deposits of Olatz. 

(24) 
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Anthracomartus Karsch. Cephalothorax quadrate, the front square, 
or scarcely convex, about half the size of the abdomen; the coxae later- 
ally affixed, radiating from a broad triangular sternal plate, the base of 
which forms the posterior margin. Sides of the body showing a distinct 
though slight constriction between the cephalothorax and the abdomen 
by the more convex sides of the latter. Abdomen orbicular, a little 
longer than broad, composed of seven segments of similar length. Four 
European species are known, from the Carbonilerous deposits of Sile- 
sia and Bohemia, and two American, from tbose of Illinois. (Probably 
Termes Hageni Gold. (Palaeontogr., Band IV., PI. 6., Fig. 8) and Libellula 
carbanaria Scudd. (Proc. Amer. Assoc, Vol. XXIY, B. 110, Fig. 1), both 
represented by imperfect bodies only, belong in this neighborhood.) 

4. Family Eophrynoidse Karsch. 

Cephalothorax quadrate or triangular, less than one-third the size 
of the abdomen, broken dorsally into many distinct plates. Coxae ra- 
diating from a sunken median furrow. Abdomen ovate or orbicular, 
much broader than the cephalothorax, and separated from it by a dis- 
tinct lateral constriction, composed of nine or ten segments, of which 
the penultimate and antepenultimate bear lateral terminal spines. 

Kreischeria Gein. Cephalothorax subquadrate, narrowing strongly 
in front, the dorsal surface with three large median plates, one in front 
and two behind, and on each side three smaller lateral plates. Dorsum 
of abdomen broken by oblique sutures into a median and a lateral field. 
Kreischeria Weidei Gein., from the Coal Measures of Zwickau, Sax- 
ony, is a gigantic species, and the largest known fossil arachnid, ex- 
cepting some scorpions. 

Eophrynu8 Woodw. Cephalothorax triangular, pointed in front, 
its dorsal surface tumid, completely broken into great tuberculate 
bosses arranged in a lateral row down either side and a median row 
separating into two at the posterior margin. Dorsal surface of abdo- 
men tuberculate, with two lateral rows of large rounded tubercles and 
a median row of large stellate tubercles. The genus was founded on E, 
Prestvioiij from the iron-stone nodules of the Coalbrookdaie and Dud- 
ley Coal Measures in England. This species was formerly taken by Buck- 
land for a beetle, and was figured by him in his Geology and Mineral- 
ogy as Ourculioides Prestvicii. Since then Stur has described a second 
species from Ostrau, in Moravia, under the name of U. Salmi. 

4. Order PEDIPALPI Latreille. 

Body depressed, the cephalothorax and abdomen distinctly separate. 
Cephalothorax compact, but sometimes broken into two parts; the legs, 
especially the front pair, very long. Abdomen composed of an abdomen 
proper of more than seven joints, to which is generally appended a 
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l)ost-abdomen, formed of a few small joints followed by a generally ar- 
ticulated seta. Palpi highly developed, spinous, apically chelate. 

Serres mentions a species of Phrynns from the Tertiary deposits of 
Aix, excepting which the only known fossil is a Thelyphonus-like arach- 
nid from tbe Carboniferous deposits of Bohemia and America, belong- 
ing to a family distinct from those now existing. 

Family OeralinuridsB Scudder. 

Cephalothorax divided into two masses: the hinder much the smaller, 
short, and transverse, and carrying only the hindmost legs^ the front 
portion large, tapering anteriorly, and furnished with long and slender 
c.heliceres. Abdomen subfusiform. While most nearly related to the 
ThelyphonidsB, this family, by the division of the cephalothorax, shows 
more affinity to the Nyctalopidae. 

Geralinura Scudd. Cephalothorax ovate, the front rounded, one- 
third as broad as hinder portion. Palpi large and robust, with interior 
spines. First two pairs of legs slender, the hindef stout and broad. 
Abdomen composed of nine joints, the basal three rather short, the others 
subequal and longer ; post-abdomen much as in Thelyphonus. (?. car- 
bonaria Scudd., in iron-stone nodules from Mazon Creek; O. hohemica 
KuSt. sp., from Eakonitz, Bohemia. 

5. Order SCOEFIONES ThoreU. 

Body depressed; the cephalothorax and abdomen distinctly separated, 
as in the last group; the latter composed (1) of seven joints, forming the 
abdomen proper, at the base of which beneath is a pair of pectinate ap- 
pendages, and (2) of six slender joints, forming the tail or post-abdomen, 
of which the last joint is vesicular and developed as a sting. Palpi large 
and chelate. 

This is, perhaps, the most sharply defined of all the orders of Arachnida, 
and is a group of the greatest antiquity, several species having been 
found in the Upper Silurian rocks of Sweden, Scotland, and New York, 
while the Carboniferous beds have yielded a considerable variety of 
forms in both the Old and New World, all of which seem, at least as 
far as any characteristics have been noted, to enter as completely into 
the order as if they were living to-day. The Paleozoic forms represent, 
however, a distinct and extinct suborder, in which those from the Euro- 
pean Silurian beds are to be distinguished as a separate group from the 
Carboniferous types, among the latter of which, however, the single 
known American scorpion must be placed. The Silurian species are 
very recent discoveries, the characteristics of which have been made 
known to us by Thorell, Peach, and Whitfield. 

(26) 
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1. Suborder Anthracosoorpii Thorell. 

Ant<erior margin of cephalothornx generally produced centrally. Dor- 
sal eye tubercle situated not far from or at the anterior margin, in front 
of or between the lateral eyes ^ the dorsal eyes when present generally 
rather large. Bases of the second pair of legs separated from each 
other by a pair of median plates. Eachis of comb formed of four or 
more plates. 

This suborder includes all and only the Paleozoic forms and contains 
two families, the first embracing the species from the European Silu- 
rian, the second the American Silurian scorpion and the Carboniferous 
species of both continents. 

1. Family FalseophonoidsB Thorell. 

Anterior margin of cephalothorax very broadly emarginate. Eye 
tubercle small, situated mesially, near but not on the front margin of 
the cephalothorax. Sternum large and pentagonal, bounded anteriorly 
by the third pair of coxae. Movable finger of mandibles apparently 
armed with a single row of teeth. Hands stout. Legs short, gradually 
tapering 5 the tibial and femoral joints scarcely longer than broad ; the 
last tarsal joint conical, pointed, without claws or with a single minute 
apical claw. 

This group contains the single genus PalaBophonus, if the species 
almost simultaneously discovered in the Ludlow beds of Gotland and 
Scotland in the summer of 1884 are, as is probably the case, not gener- 
ically distinct. It is remarkable for the tapering form of the legs. 
The Gotland specimen, Palceophonus nuncins Thorell and Lindstrom, 
has been carefully studied by Thorell, and is certainly remarkable for 
the excessively heavy joints of the palpi before the chelate tip, as well 
as for the brevity of the legs and their form, since all of them are stout 
and the last three joints taper regularly to a single, pointed, spine-like 
claw. Only a preliminary notice of the Scottish species has yet been 
given by Peach, according to whom the sternum shows a large pentag- 
onal plate, against which the wedge-shaped coxae of the last pair of 
legs abut, while the coxae of the third pair bound the pentagonal plate 
along its upper margins and meet in the mid-line of the body, where 
they are firmly united. 

2. Family EoscorpioidsB Scudder. 

Anterior margin of cephalothorax roundly or angularly produced in 
the middle. Sternum compound, bounded anteriorly by the second pair 
of coxse. Hands slender. Legs comparatively long, of nearly uniform 
breadth ; the tibial and femoral joints much longer than broad ; the last 
tarsal joint cylindrical, blunt at tip, and armed with a pair of claws. 
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1. Subfamily Proscorpianini Scudder. 

Dorsal eye tubercle of moderate size, situated mesially on the front 
margin of the cephalothorax; the dorsal eyes small; lateral eyes in two 
rows on anterolateral border. 

Here belongs the single species Proscorpius Osborni Whitfield, from 
the Silurian (extreme base of Helderberg group) of New York, discov- 
ered in the winter of 1882, but only just made known ; the horizon from 
which it comes is probably somewhat lower than that at which PaJae- 
ophoi^us has been found, but the species agree more closely with the 
later Carboniferous types. 

2. Subfamily Eoscorpionini Scudder. 

Dorsal eye tubercle small, situated mesially near but not on the frrnt 
margin of the cephalothorax ; the dorsal eyes minute.; lateral eyes in 
two rows on anterolateral border. Hachis of combs composed of numer- 
ous lamellsB. 

JSo8corpiu8 Meek and Worth. No intermediate lamellae in the combs. 
Two species in the Carboniferous beds of Illinois. Mazonia Meek and 
Worth, is probably synonymous. 

Centromachus Thorell. Combs provided with numerous intermediate 
lamellae. Five species from the Carboniferous beds of Scotland and 
England. 

3. Subfamily Cyclophthalmini Thorell. 

Dorsal eye tubercle very large, occupying nearly half the cephalo- 
thorax centrally in front ; the dorsal eyes very large ; lateral eyes form- 
iu'g a semicircular row behind and beside the latter. Eachis of the combs 
formed of few plates ; no intermediate lamellae. 

Cyclophthalmus Corda. Three species from the Carboniferous of Bo 
hemia. 

Other species of this family are indicated from Bohemia, Illinois, and 
Nova Scotia. The problematical genus Glyptoscorpius Peach is referred 
by him to the Eurypteridae. 

2. Suborder Neoscobph Thorell. 

Anterior margin of cephalothorax truncate or emarginate in the mid- 
dle. Dorsal eye tubercle generally far removed from the anterior 
margin, behind the lateral eyes; the dorsal eyes themselves, when pres- 
ent, comparatively small. Sternum bounded anteriorly by the coxae of 
the second pair of legs ; bases of these legs attingent at the middle line. 
Eachis of combs formed of no more than three plates. 

3. Family ButhoidsB Simon. 

Sternum narrowing forward, subtriangular. 'Intermediate lamellae of 
the pectoral combs rather few in number, most of them angular and 
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larger than the fulcra, and forming only one series. Three principal 
lateral eyes and 2-0 accessory eyes on each side of the cephalothorax. 
Tityus eogenus Menge, from amber, is the only Tertiary species tolerably 
known. 

6. Order OFILIOITES Sundevall. 

Body compact, depressed 5 the cephalothorax and abdomen united in 
a single mass, the latter composed probably of eight segments, of which 
the five basal joints are so obscurely marked as to form apparently a 
single mass. Palpi filiform, apically achelate. Legs long, terminated 
by a single claw. 

This order is represented only in Cenozoic times and is indeed knowu 
in a fossil state only in amber. Most of the species belong to the family 
Phalangioidce, which is represented by a single species each, of the gen 
era Acantholophus, Phalangium, Liobunum, Platybunus, and Cheiroma- 
chus, and by three which have been referred to Opilio. The Nemas- 
tomoidcB are represented b^- the genus Nemastoma (4 sp.), and the 
Gonyleptidce by Gonyleptes (1 sp.). 

7. Order AEASTEiE Sundevall. 

Body robust, composed of two well-separated masses; the abdomen 
being petiolated with, at the most, but faint marks of segmentation 
and furnished apically with spinnerets. Palpi subfiliform, simple, ex- 
cepting that the last joint of the male possesses peculiar organs sub- 
servient to copulation, never chelate. 

1. Suborder Saltigrad^ Latreille. 

A dozen species of Attoidce are known from amber, belonging to the 
genera Propetes and Gorgopis, besides species ot* Steneattus and Euo- 
phrys. In addition to these we have three species of Parattus from the 
Tertiary beds of Colorado, an extinct genus interesting from its affinity 
to Gorgopis, and the excellently preserved Attoides eresiformis from the 
gypsum of Aix. Of the JSresoidcBy two species of Eresus are found in am- 
ber. 

2. Suborder Citigbadje Latreille. 

Represented by the Lycosoidce^ in which Menge has founded the genus 
Linoptes on a single amber species. 

3. Suborder Lateeigradje Latreille. 

Koch establishes the family Archceoidce upon the single amber genus 
Archsea, with half a dozen species, remarkable for the globular elevation 
of the cephalic portion of the cephalothorax, the long mandibles, and 
the unusually small and slender palpi. He believed that it differed 
totally from all other spiders, but both Menge and Thorell refer it to the 
position here assigned. The Thommnoi ar^ xieiViV^ \^\»\^%^\^v^'\ Nsx 'v^'^ 
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Tertiaries, especially in amber, ten genera being known, of which Cly- 
thia and Syphax, with five species each, and one or two others are 
known only from amber. The species from the rocks have all been 
referred to Thomisus and Xysticus, existing genera, and have been 
found at Oeningen, Eott, and Florissant (Colo.). 

4. Suborder Tebritelaele Thorell. 

Clestes, an extinct genus of Theraphosoidce, is represented by a 
single species in amber; but the most important fact is that Thorell 
refers to the existing family Liphistioidoe that interesting Carbon- 
iferous form from Silesia described under the name of Protolycosa 
anthracophilaj on account of the brevity of the first pair of legs and 
the density and segmentatijn of the dorsal integument of the abdomen. 
Thorell also calls attention to the unusually short second joint of the 
palpi and to the spines on the abdomen as points which might justify the 
establishment of a distinct family for it. Though less well preserved, 
Fritsch's Palaranea horassifolia^ from the Coal Measures of Bohemia, 
would seem to fall in this same group, l^o other Carboniferous Aranese 
are known in this group, and no Mesozoic or Tertiary species are known, 
though a single genus exists at the present day in the East Indies. 

5. Suborder Tubitelarije Thorell. 

The families which are represented in the Tertiary deposits of Euroi>e 
and America are the ones most abundant in the present epoch, and the 
suborder itself includes more than a third of the Tertiary Araneae. The 
fossil Dysderides of Europe (16 species) are all from amber and include 
eight species of Segestria, into which the single species from the vol- 
canic strata of Colorado also falls. Therea is an extinct genus peculiar 
to amber. The Drassides are very abundant in the European amber, and 
the American fauna shows four species of Clubiona and one of Ary- 
pbsena, both living genera represented in amber, with Clubiona (which 
has no less than eight amber species) also at Oeningen ; but besides 
these there are half a dozen extinct genera found in amber, mostly with 
only one or two species each. Six genera of Agalenidce are found in the 
European Tertiaries, half of them in amber, the other half at Eott and 
Oeningen. The amber genera are all extant, but one of the species 
from Rott — Argyroneta antiqua Hey d.—^ belongs, according to Thorell, 
to an extinct type (Elvina), in which the palpi are evidently thicker 
than the legs. Bertkau, however, who has since studied it carefully, 
retains it in Argyroneta. Two species from Colorado belong to Ti- 
tanoBca, a European genus, not found fossil in the Old World, but 
allied to Amaurobius, one of the genera represented by three species in 
amber. Besides these, Hasseltides, a Mesozoic genus from Solenhofeu, 
is referred to this fa?nily by Weyenbergh. The HerfiiUoidce arc repre- 
sented in amber by two species of Hersilia, a subtropical genus, not now 
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existing in Europe, and a species of Gerdia, a remarkable generic form 
peculiar to amber, in which the head is raised to a high vertical boss, the 
tarsi are two-jointed, and the spinnerets are very long and three-jointed. 
And, finally, Thorell establishes a new family Mizalioidce for the curious 
genus Mizalia, of which four species are known in amber, in which-the 
cephalothorax is produced like a blunt snout in front of the eyes, the 
legs and palpi are stout, and the intermediate spinnerets are more than 
double the length of the inferior. 

6. Suborder Eetitelabi^ Thorell. 

jNext to the Tubitelariae in importance, especially so far as the amber 
fauna is concerned, comes this suborder. The Scyiodoidoe contain ii* 
species of Pholcus and another of the extinct genus Phalangopus, but. 
the mass of this group belong to the Theridioidce, a family more abun 
dant than any other among the Araneae in Tertiary deposits, more than a 
fourth of the European species belonging here, with lourteen genera. 
America, whose stratified deposits are generally richer than the similar 
beds of Europe, is in this instance poorer, but possesses a single species 
of Linyphia and two of Theridium, besides some egg-cocoons appat 
ently made by a spider of this group. Theridium is one of the very 
richest of the amber genera, having sixteen species, while three others 
are described from Oeningen and Aix. Linyphia has three species in 
amber and two at Eott; Erigone, one each in amber and at Eott. Schel 
lenbergia is an extinct genus founded by Heer for a spider found at 
Oeningen. Among the more prolific genera found in amber, and not 
named above, areEro, with seven species; Walckenaeria and Zilla, with 
^ve each; and Thyelia, a form peculiar to amber, with no less than ten 
species. Other extinct genera are Flegia, Corynitis, Anandrus, Clya, 
and probably Dielacata, most of which are known by a single species 
each. 

7. Suborder Okbitelarle Perty. 

In this group, containing the single family UpeiroidoBjiheve is a curious 
disparity of representation between the Eui*opean and the American 
Tertiaries, 8 per cent, of the European Tertiary spiders belonging to this 
group, while no less than 44 per cent, of the American species fall here, 
and no other group shows in America so many novelties. Among these 
are single species of the genera Nephila and Tetragnatha, not found 
fossil in Europe, and four species of an extinct typie, Tethnaena,. a genus 
of spiders of compact form, with short and stout legs, of not very un- 
equal length, and in which the two front pairs are unusually heavy. 
They all come from the beds at Florissant, Colo. Six species referred 
to Epeira also come from Colorado, two from Kott, one from Oeningen, 
and two from amber. All the other Tertiary Epeiroidae come from am- 
ber and include two or more sjx^cies each of Graea, Antopia, Siga, and 
Androgens, all extinct types, besides a few otbftY%, 
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CHARACTERISTICS AND DEVELOPMENT. 

Hexapods, cr true insects, are articulated animals in which the body 
of the adult is divided typically into three principal regions: head, 
thorax, and abdomen. The head is composed of several consolidated 
segments (generally looked upon as four in number) and bears above 
a pair of antennae, serving as sense and tactile organs, and below three 
pairs of jointed appendages, serving under various modifications as 
mouth-parts. These are designated from the front backward as mandi- 
bles, maxillae, and labium. The opposing basal parts of the last are 
more or less closely united to form a lower lip, and upon the opposite 
front or upper side of the mouth a hinged and undivided, though some- 
times partially cleft, plate is found, called the labrum or upper lip; the 
maxillae and labium may have jointed appendages or prolongations, the 
modifications of which, profoundly affecting the modes of life and nourish; 
ment of insects, characterize the different primary groups and are un- 
doubtedly of great antiquity. A pair of compound eyes is found on 
the sides of the head and ocelli are sometimes added in front. 

The thorax is composed of three segments, each of which bears a pair 
of legs and each of the hinder two a pair of wings, which, especially 
the posterior, are occasionally aborted. Each of these segments is 
again divided by sutures into several plates, bearing definite and simi- 
lar relations on each segment; they are situated above, .on the sides, 
and below, and are distinguished respectively as nota, pleura, and 
sterna, the pleura being again subdivided into an anterior episternal 
and a posterior epimeral piece. Between nota and pleura the wings, 
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and between pleura and sterna the legs, are inserted. The latter con- 
sist of five parts : coxa, trochanter, femur, tibia, and tarsus, the last 
rarely simple, generally five-jointed, the final joint armed with a pair 
of claws and sometimes with fleshy pads or lobes. 

The wings, the most characteristic feature of the class, are composed 
of a thin membrane, stretched, like a flattened bladder, upon a frame- 
work of veins, the arrangement and disposition of which are definite and 
of the utmost importance for paleontology, as these are the parts, par- 
ticularly in the older insects, which are more often preserved, and fre- 
quently serve as the sole clew to relationship. These veins or nervures 
are hollow, ramificating, and more or less anastomosing tubes, contain- 
ing tracheae and the fluids of the body. The principal veins are six in 
number, arising in sets of three, from two distinct roots, the marginal, 
niediastinal, and scapular veins being articulated anteriorly, the externo- 
njedian, internomedian, and internal veins posteriorly; by a basal bend 
ill the course, however, the scapular or the externomedian vein may, as 
it were, select its articulation at will. The definite arrangement of 
.Itese veins and their off-shoots has frequently served, in all orders of 
insects, as a base for generic, and occasionally for family, distinctions, 
but its wider use has been much hampered by a very variable nomen- 
clature of the veins in different orders, which has taken no note of their 
homologies. 

The different orders differ also in the general texture of the front 
wings and their relative size, a,s compared to the hind wings, the for- 
mer being sometimes of a much denser consistency than the latter and 
serving as a protective covering to them, which then become the prin- 
cipal organs of flight, and are often folded in various ways for conceal- 
ment beneath the front wings. 

The abdomen is generally composed of nine or ten segipents, to each of 
the last two or three of which one, two, or even three pairs of appendages 
may be attached, often closely connected with the reproductive function 
as ovipositors or clasping organs, but alsoas stings and jointed filaments. 
In ovipositors and stings the appendages of opposite sides or of differ- 
ent segments, or of both, are often combined to form compound struct- 
uies ; in the other cases the appendages are usually simple and distinct. 

Respiration is effected by means of tracheae filled with air through lat- 
jeral openings or stigmata on the sides of most of the thoracic and ab- 
dominal segments, to the number usually of nine or ten on each side of 
the body; these are connected by main trunks extending along each 
side of the body and themselves divide into numerous ramifications, 
Avhich permit the aeration of every part of the body. 

Growth is secured through repeated sloughings of the chitinous in 
tegument of the body, accompanied by very varied and remarkable met- 
amorphoses. In some types the young as hatched from the e^g very 
closely resemble the parent insect, except in the absence of win^is^ and 
when the x>arent is itself apterous the Y^^em\A^\\e.^\^^^^^^J^<^^^^^'^^^''^^ 
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In others, on the contrary, the difference is very important, and to 
bridge over the wide distinction a quiescent period intervenes between 
the initial and the final period, resulting in a threefeld life condition, the 
first stage being known as the larva, caterpillar, or maggot, the second 
as the pupa or chrysalis, and the final as the imago or perfect stage. 
Such a metamorphosis is designated as complete. The insects with in- 
complete metamorphosis, on the other hand, do not need such a quies 
cent stage, the ordinary ecdysis sufficing for all the changes required 
for the assumption of maturity. 

As the conditions under which insects are preserved in the rocks do 
not admit of any study of their internal structure, this side of their or 
ganization need not here be touched upon. Yet it is remarkable to find 
how perfectly external parts and organs of the utmost delicacy' have 
been preserved not only in amber, which has revealed and is yet to re- 
veal the most important and exact data regarding insect life in the early 
Tertiaries, but even in the rocks themselves, where the most delicate 
hairs, antennal outgrowths, the appendages of the feet, and the micro 
scopic facets of the compound eye are exactly preserved. Especially i^ 
this true of the neuration of the wings in every type and in all time, 
thus preserving for us the most precious data for the rehabilitation of 
the insect life of different epochs. 

As the classification here followed is intimately connected with the 
historical development of the different ordinal types, its exposition is 
postponed to the close, where the subject will be discussed in connection 
with the geological distribution of insects. 

A.— PALiEODICTYOPTEEA Goldenberg. 
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nous ; the six principal veins always developed, the marginal almiQW ^mcsA. 
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formiDg the costal border, the mediastinal generally simple or with supe- 
rior branches only ; the other veins usually dichotomize ; stout and well- 
defined cross- veins rare; membrane generally reticulate. Wings in 
repose lying on the abdomen, the anal area of the hind wings, though 
usually of great distal extension, never plaited, though sometimes 
broadly folded. Abdomen usually long and slender, the last joint often 
furnished with simple articulated appendages. 

The insects composing this order were in fact ordinally nndiflferenti- 
ated Hexapoda, and comprised all the insects of Paleozoic time, together 
with a few later ones. They may be divided by their general facies and 
by their evident relationship to succeeding types into four sections, 
Orthopteroidea, Neuropteroidea, Hemipteroidea, and Coleopteroidea. 

1. Section OETHOPTEEOIDEA Scudder. 

1. Family FalsBoblattarise Scudder. 

Ancient cockroaches in which the externomedian vein of the front wing 
is completely developed, di\iding in the outer half of the wing, its 
branches generally occupying the apical margin ; anal branches termi- 
nating on the inner margin of the wing. 

1. Subfamily Myldcridos Scudder. 

Branches of the mediastinal vein arranged in a radiate manner, mostly 
springing from a common point at the base of the wing ; mediastinal 
area subtriangular, uniformly tapering ai)ically. (North America.) 

Myldcris Scudd. Wings broad. Mediastinal and scapular areas to 
gether occupying less than half the wing. Scapular area larger than 
the mediastinal. Carboniferous, ten species. Cape Breton, Nova Sco- 
tia; Pennsylvania; Illinois. 

Promylacris Scudd. Body much ^rched. Wings broad. Mediastinal 
and scapular areas together not occupying more than a third of the 
wing. Scapular area smaller than the mediastinal, the scapular running 
obliquely to the costal margin. Carboniferous. P. ovale Scudd. Mazon 
Creek, 111. 

Paromylacris Scudd. Body much arched. Pronotal shield more than 
twice as broad as long. Wings extremely broad. Mediastinal area 
large and extended and, with the scapular vein, occupying half the wing. 
Externomedian area expanding apically. Carboniferous. P. rotundum 
Scudd. Mazon Creek, 111. 

Lithomylacris Scudd. Wings slender. Mediastinal and scapular 
areas together occupying more than half the wing ; externomedian area 
small and' compressed, scarcely expanding apically. Carboniferous. 
Four species. Pennsylvania and Illinois. 

Necymylacris Scudd. Some of the apical branches of the mediastinal 
vein arising beyond the base of the wing and scarcely partaking of the 
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radiate arraDgement of the others. Carboniferous. Two species. Penn- 
sylvania. 

2. Subfamily BlattinaricB Scudder. 

Branches of the mediastinal vein arising at regular intervals from a 
principal stem ; mediastinal area generally band-shaped. (Europe and 
JS'orth America.) 

Utohlattina Scudd. Mediastinal area comparatively short ; scapular 
vein not reaching tip of wing and, with the externomedian, which is 
comparatively large, occupying less than half the wing ; internomedian 
vein comparatively long. Carboniferous and Trias. About 25 species. 
Europe and I^orth America. 

Spiloblattina Scudd. Mediastinal area comparatively short; scapu- 
lar area jnst reaching tbe tip of the wing and, with the externomedian, 
occupying about half its area ; externomedian and internomedian veins 
diverging around a median stigma. Trias. Four species. Colorado. 

Archimylacris Scudd. Mediastinal area comparatively short ; scap- 
ular terminating below the tip and, with tbe externomedian, which is 
comparatively small, occupying less than half the wing ; internomedian 
vein comparativelj' long. Carboniferous. Three species. Nova Scotia, 
Pennsylvania, and Illinois. 

Anthracoblattina Scudd. Mediastinal area comparatively long ; scap- 
ular and externomedian areas together occupying less tban half the 
wing; the branches of the former superior, of the latter inferior ; inter- 
nomedian vein comparatively long. Carboniferous. Twelve species. 
European. 

Gerablattina Scudd. Mediastinal area comparatively long ; scapular 
and externomedian areas together occupying less than half the wing, the 
branches of both superior; internomedian vein comparatively long. 
Carboniferous. Thirteen species. Europe and North America. 

Hermatoblattina Scudd. Mediastinal area comparatively long ; scap- 
ular and externomedian areas together occupying less tban half the 
wing, the branches of the former inferior ; internomedian vein compara- 
tively long. Carboniferous. Two species. Germany. 

Progonoblattina Scudd. Principal veins closely crowded in the basal 
half of the wing ; scapular area not reaching apex, but with the exter- 
nomedian area occupying more than half the vii^g? the branches of the 
latter interior; internomedian vein comparatively short. Carbonifer- 
ous. Two species. Germany and Switzerland. 

Oryctoblattina Scudd. Principal veins widely separated at base: 
scapular area surpassing apex and, with externomedian, occupying more 
than half the wing, the branches of latter inferior ; internomedian vein 
comparatively short. Carboniferous. Three species. Germany and 
Illinois. 

Fetrablaitina Scudd. Scapular and externomedian areas together 
covering more than half the wing, the exteriioiw^^Vaja. n^y^. ^sssfts^yj^ 
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toward and terminating near the middle of the inner border of the wing, 
its branches superior ; internomedian vein very short. Carboniferous 
and Trias. Four species. Germany, Kova Scotia, and Colorado. 

Porohlattina Scudd. Scapular and externoraedian areas together 
covering more than half the wing; the externomedian vein directed 
toward the outer half of lower border, its branches superior; interno- 
median vein moderately long. Trias. Two species. Colorado. 

2. Family Frotophasmida Brongniart. 

Ancient walking-sticks, in which the front wings were diaphanous 
and as fully developed as the hind wings and both were similar in 
form and general neuratlon to those of other Palseodictyoptera, being 
long and usually slender, with very simple branched veins. 

Tltanophasma Brongn, Wings very large, moderately slender ; the 
uenration moderately abundant; scapular vein beginning to branch in 
the middle of the basal half of the wing. Carboniferous. Three species. 
Commentry, France; Saarbriick basin; Pittston, Pa. 

Litoneura Scuvld. Wings of moderate size, the veins comparatively 
IVw, distant, and simple ; scapular vein first branching beyond the mid- 
dle of the wing and usually far from the first forking of the externome- 
dian vein, its branches arising from the main stem. Carboniferous. 
Three species. Saarbruck basin. 

Dictyoneura Goldenb. Wings of rather small size, with si>arse neura- 
tlon, the scapular nervules springing from a principal branch, which 
arises belbre, generally far before, the middle of the wing, the nervules 
only at some distance beyond the same; internomedian vein simple. 
Carboniterous. Four species. Saarbruck basin. 

Polioptenvs Scudd. Wings similar to the last, the principal scapular 
branch arising only just before the middle; internomedian vein branched. 
Carboniferous. P. elegans Goldenb. sp. Saarbriick basin. 

ArchcBoptilits Scudd. Wings of huge size, the ueuration tolerably 
abundant, the main scapular branch arising about the middle of the 
wing and having numerous off shoots ; externomedian vein branching 
abundantly in the middle of the wing. Carboniferous. A. ingens Scudd. 
England. 

Protoplmsma Brongn. Wings of large size ; scapular ne. vure simple ; 
neuratiort rather open except in the anal area, where it is made up of 
very crowded parallel veins mostly forked. Carboniferous. P. Dumasi 
Brongn. Commentry, France. 

Breyeria Borre. Wings of moderate size, triangular, much broader 
next the base than beyond, the tip roundly pointed ; scapular vein sim- 
ple ; neuration sparse. Carboniferous. B. horinensis Borre. Mons, 
Belgium. 

Meganeura Brongn. Wings variable in size, long and slender but 
broadest at base; scapular vein simple ; all veins below this, except the 
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simple ioternoLaedian, with very abundant, closely-set, long, and mostly 
simple branches. Carboniferous. Two species. Commentry, France. 

u^doeojpJiasma Scudd. Wings of large size, broad, broadest in the 
middle; scapular vein simple; all below this with abundant, closely- 
set branches, forking abundantly toward their distal ends. Carbon- 
iferous. A. anglica Scudd. England. 

Goldenhergia Scudd. Wings of moderate size, long and slender, gen- 
erally broadest near the middle, but not i)rominently, the tip generally 
rounded. Scapular vein simple ; branches of other veins oblique, curv- 
ing down to and striking obliquely the lower margin of the wing, those 
of the externomedian vein occupying at least one third of it; anal area 
extending nearly to the middle of the wing ; no intercalary veins. Car- 
boniferous. Five species. Bavaria, Saarbriick basin. 

Haplojphlebium Scudd. Wings of moderate size, exceedingly long 
and slender, the veins with rare dichotomosis ; with or without inter- 
calaries. Carboniferous. Two species. Nova Scotia and Pennsylvania. 

Paolia Smith. Wings of variable size, long and slender ; branches 
of veins dichotomizing strongly and running in alongitudinal direction, 
so that the externomedian branches occupy only a slight portion of the 
lower margin ; no intercalaries. Carboniferous. Four species. Illinois, 
Indiana, and Pennsylvania. 

In this section will probably fall Archegogryllus prisons Scudd., 
founded principally upon what appears to be a saltatorial leg of an 
insect. Carboniferous. Ohio. 

• 

2. Section NEUEOPTEROIDEA Scudder. 
1. Family FalephemeridsB Scadder. 

Ancient May-flies, in which the lower externomedian stem seems to be 
formed on the same plan as the upper stem. 

Here are placed three very different insects : Flatephemera antiqua 
Scudd., from the Devonian of New Brunswick ; Eph&inerites RUcJcerti 
Gein., from the Lower Dyas of Saxony; and Palingenia Feistmant- 
elii Fritsch, from the Carboniferous of Bohemia. 

2. Family Homothetidse Scudder. 

Mediastinal vein terminating on the costa; scapular vein with no in- 
ferior branches; externomedian vein, usually the most important in the 
wing, conspicuously branched ; internoraedian vein similar to the last. 

Acridites Andree. Remarkable for the great length of the medias- 
tinal vein and its uniform distance from the margin. Carboniferous. 
A. prisons Andree (probably a hind wing). Bohemia. 

Euccenns Scudd. Body stout; the prothoracic segment twice as 
broad as long; abdomen ovate; fore wings with the mediastinal vein 
straight, terminating before the aincal third of l\\vi ^m^ N^\^\>L^\^.\s^'^x<^^x^ 
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straight branches; scapular with similar branches ending half way be- 
tween the mediastinal and the tip; externomedian important, with dis- 
tant branches. Carboniferous. IJ. ovalis Scudd. Mazon Creek, 111. 

Gerapompus Scudd. Body slender; the prothorax as long as broad ; 
fore wings well rounded, the mediastinal arcuate like the costa, with 
infrequent simple branches ; scapular ending near the tip. Carbonifer- 
ous. O. blattinoides Scudd., G. extensua Scudd. Mazon Creek, III. 

Anthracothremma Scudd. Body stout; the prothorax several times 
broader than long; wings subequal and elongated; the scapular vein 
arcuate and nearly reaching the tip ; externomedian vein with numer- 
ous parallel branches, mostly simple. Carboniferous. A. rohusta Scudd. 
Mazon Creek, 111. 

Genopteryx Scudd. Intemomedian vein with branches very similar to 
those of the externomedian vein, the outermost in close proximity to 
the innermost branches of the latter. Carboniferous. G. constricta 
Scudd. Mazon Creek, 111. G, Uthanthraca Gold. sp. Saarbriick. 

Gheliphlehia Scudd. Body rather slender, but wings large and coarse, 
without cross-veins; intemomedian vein extending far toward the tip 
:)f the wing with many oblique branches. Carboniferous. 0. carbon- 
iria Scudd., G. elongata Scudd. Mazon Creek, 111. 

Genentomum Scudd. Wings large, elongated, with coarse venation 
and abundant cross-veins. Mediastinal vein very long, with numerous 
branches to the costa ; other branches very distant and stout, the ex- 
ternomedian separated more widely than usual from the scai)ular, es- 
pecially in the hind wing. Carboniferous. G. validum Scudd. Mazon 
Creek, 111. 

Didymophleps Scudd. All the veins and branches above the intemo- 
median longitudinal and nearly parallel, nearly all the lower half of the 
wing being occupied by the oblique branches of the intemomedian vein. 
Carboniferous. D. contusa Scudd. Vermilion County, 111. 

Hornothetus Scudd. Mediastinal vein extremely long, scarcely sur- 
passed by the scapular, and with scarcely any branches to the costa ; 
externomedian vein with only a few branches in the outer fourth of the 
wing. Devonian. H.fossilis Scudd. New Brunswick. - 

Mixotermes Sterz. Mediastinal vein terminating at about the mid- 
dle of the wing; externomedian with several distant oblique branches, 
the basal one thrown off far before the middle of the wing. Carbonif- 
erous. M. lugijiuensis Sterz. Lugau, Germany. 

Omalia maeroptera Coem.-Ben. probably belongs near here. 

3. Family Palseopterina Scudder. 

Mediastinal vein terminating on the scapular, not far from the mid- 
dle of the wing; scapular vein with one inferior branch, which carries 
a few inferior longitudinal offshoots to the tip of the wing; externo- 
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median vein less conspicuous than the scapular branch, often simple ; 
internomedian conspicuously branched with oblique offshoots. 

Miamia Dana. Scapular vein lying close beside the mediastinal, its 
course straight, its main branch arising near the middle of the wing 
and nowhere very distant from the main stem. Carboniferous. M. 
Bronsani Dana. Illinois. 

Frojptetious Scudd. Scapular vein widely separated from the medi- 
astinal, its course arcuate, its main branch arising near the base of the 
wing, parting rather widely from the main stem. Carboniferous. P, 
infernus Scudd. Illinois. 

Dieconeura Scudd. Externomedian vein entirely simple ; internome- 
dian vein of unusual importance, extending far toward the extremity of 
the lower margin. Carboniferous. D. arcuata Scudd. Illinois. D. 
rigida Scudd. Pennsylvania. 

StrepJiocladus Scudd. Externomedian vein simple, united by a prom- 
inent cross-vein with the main scapular .branch near the base of the 
latter; internomedian vein terminating near the middle of the lower 
border, with numerous parallel branches arising from its superior sur- 
face and terminating on the lower border of the wing. Carboniferous. 
S. subtilis KlLv. sp. Schiffweiler, Germany. 

Aethophlebia Scudd. Internomedian vein terminating before the mid- 
dle of the lower border, emitting a single main branch beyond its middle, 
which is su{)erior and, with the median fork of the externomedian and 
the larger part of the main scapular branch, forms a continuous ad- 
ventitious vein crossing diagonally the course of the principal nervules 
of the wing ; the ultimate offshoots of the externomedian vein arise 
indifferently from the main vein and the principal branch and are par- 
allel and similar to the off'shoots of the veins above. Carboniferous. 
A. singularis Scudd. Illinois. 

4. Family Xenonearidee Scudder. 

Mediastinal and scapular veins as in the Palseopterina; externome- 
dian vein amalgamated at the base with the scapular and beyond the 
middle branching conspicuously; internomedian vein divided at the 
base into two simple branches. Xenoneura antiquorum Scudd. De- 
vonian. Kew Brunswick. 

6. Family Hemeristina Scudder. 

Mediastinal vein terminating on the costa ; scapular vein with one 
inferior branch arising in the basal half of the wing, running parallel to 
the main vein and supporting a considerable number of subeqnidistant 
oblique branches, occupying the apex or more than the apex of the 
wing; externomedian variable, generally branching considerably in its 
apical half; internomedian similar to the externomedian, but generally 
less important. 
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lAthomaniis Woodw. Protborax with large lateral lobes. Medias- 
tiuiil vein faillier from the margiu in the aiiddle than at base of wingj 
iuteniomedian area fully as extensive as the exteruomedian. Carbouif 
erous. L. carbonaria Woodw. Scotland. 

Lithosialis Scudd. JMediastinal vein gradually approaching the mar- 
gin all the way from the base. Internomedian area far less extensive 
than the externomedian. Carboniferous. L. Brongniarti Maiitell sp. 
Coalbrookdalo, Entrland. X. i>o/iewica Novdk sp. 'Bohemia. L, carbon- 
aria Germ. sp. Wettin, Germany. 

Brodia Scudd. . Scnpular vein parallel to border ; offshoots of its main 
blanch distant, curving stronglj" downward, occupying a large propor- 
tion of the wing; base of the main scapular branch connected by a 
strong longitudinally oblique cross-vein with the externomedian. Car- 
boniferous B. priscotincta SvAidd. Tipton, England. 

Pachytylopsis Borre. Scapular vein arcuate, approa(3hing the border 
gradually almost from the base; scapular offshoots longitudinally ob- 
lique. Carboniferous. P. Persinairei Borre. Mons, Belgium. 

Liihentomnm Scudd. Main scapular branch with a single or at most 
two branches, which are almost wholly longitudinal. Devonian. L. 
Rarttii Scudd. Kew Brunswick. 

Chrestotes Scudd. Main scapular branch straight, close, and parallel 
to the main stem, with comparatively few offshoots; principal anal 
vein deeply impressed. Carboniferous. 0. lapidea Scudd. Mazou 
Creek, 111. 

Hemeristia Dana. Scapular branch strongly arcuate, at its base dis- 
tant from the main stem, and at first taking the course of its basal off- 
shoot. Carboniferous. H. occidentalis Dana. Mazon Creek, 111. 

6. Family Oerarina Scudder. 

Mediastinal terminating on the costa ; scapular vein the most im- 
portant in the wing, with several offshoots, all arising from the main 
stem ; externomedian vein with offshoots closely resembling those of 
the scapular vein, but generally less important; internomedian still 
less important, sometimes simple. 

Polyernus Scudd. Body moderately stout ; wings rather broad ; me- 
diastinal vein. extending nearly to tip of wing; branches of scapular 
vein inequidistant at origin, very longitudinal, closely crowded and 
ramose, and yet hardly more important than the externomedian vein. 
Carboniferous. P.eomplanatus^axxdA, Mazon Creek, 111. P.laminarum 
Scudd. Pittston, Pa. 

Gerarus Scudd. Body slender, tapering greatly anteriorly ; wings 
slender ; mediastinal vein variable ; branches of scapular vein numer- 
ous, more or less longitudinal, simple or forked, occupying much more 
space than the branches of any other vein. Carboniferous. O. vetvs 
Soudd.^ O, mazonus Scudd., O, Danes Scudd. Mazon Creek, 111. 
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AdiphUbia Scadi. Body rather stout and equal ; wiugs rather broa d ; 
all the nervules simple, arising from their stems near the base of the 
wings, subparallel and longitudinal. A. Lacoana Scudd. Mazon Creek, 
111. 

Megathentomum Scudd.' Wings of great size, remarkably broad and 
rounded; most of the veins dividing into principal branches near the 
base, the branches longitudinal and again forking only near the mar- 
gin. Carboniferous. M, pustulatum Scudd. Mazon Creek, 111. M. 
formosum Gold. sp. Fischbach, Germany. 

3. Section HEMIPTEEOIDEA Scudder. 

Eugereon Dohrn. The thoracic joints are twice as broad as long, 
while the head is slender, less than a fourth their width, with lancet- 
shaped mouth-parts and filitbrm multiarticulate antennse; front and 
hind wings similar in size and shape and generally in structure, being 
long and elongated ; mediastinal vein distant from, parallel to, and con- 
nected by transverse veins with the margin 5 scapular with a princi- 
pal branch which parts widely from it 5 the nervules, which strike the 
lower margin, curve downward rapidly as they approach it: front legs 
very long, the tibiae nearly twice the length of the femora. Permian. 
E. Boclingi Dohrn. Birkenfeld, Germany. Fritsch indicates a second 
species from Kyfan, Bohemia. 

Fulgorina Goldenb. Mediastinal and scapular veins both terminating 
on the costal margin in the outer half of the wing, the latter with sev- 
eral basal branches, from the outer of which, which runs in close prox- 
imity to the main vein, most of the forking nervules take their rise; 
branches of the externomedian sux)erior and parallel to the scapular 
branches ; internomedian forked distally, the branches of the upper fork 
superior, of the lower fork inferior; anal area separated by an emargi- 
nation from the rest of the wing. Permian. F, Ebersi Dohrn (sp.). 
Saarbruck basin. 

The other species referred to Fulgorina as well as Goldenberg's Mac- 
rophlebium Holleheni are probably hind wings of Palseoblattariae. 

PhtUanocoris Scudd. An archaic heteropterous tyi)o, in which the 
front wing is already differentiated in structure from the hind wing, a 
large corium being present, distinct from the membrane, as well as a 
very narrow, unimportant clavus, the sutura clavi arising below the 
middle of the wing and reaching to the extremity of the corium ; no 
embolinm or cuneus exists and the mediastinal and scapular veins 
are widely separate at base. Carboniferous. P. occidentalis Scudd. 
Missouri. 

4. Section COLEOFTEEOIDEA Scudder. 

These are perhaps indicated by the different borings brought to notice 
by Geinitz in the Coal Measures of Saxony and by Brongniart \\kt»Vsft.Q>'5iyx.- 
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boDiferoufcj limestoue of Autuu. Troxites Germari Goldenb., from Saar- 
briick, is probably no insect at all — perhaps a fossil frnit.* 

Brongniart has recently figured and briefly described an exceedingly 
interesting wing from the middle Silurian sandstone of Calvados, 
France, which he considers one of the Palseoblattarise and has named 
Palceoblattina Douvillei. As a sketch kindly furnished me by Mr. 
Brongniart does not appear to support this reference, it is here placed 
at the end of the Palaeodictyoptera, awaiting the fuller details concern- 
ing it promised by Mr. Brongniart. 

B.— HETEEOMETABOLA Fa<)kard. 

Body generally bulky, flattened, and ill-constructed for varied flight. 
Prothorax large j the thoracic joints loosely compacted; abdomen gener- 
ally sessile; mouth-parts generally mandibulate; front wings more or 
less coriaceous or with numerous and thickened veins, generally smaller 
than the hind wings, often reticulate. Metamorphosis generally incom- 
plete, the pupa then active. 

1. Order GETHOPTEEA Olivier. 
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Body usually robust, often depressed or compressed; the integument 
coriaceous; ocelli generally present. Antennae generally long, with rare 
exceptions simple and filiform. Mouth-parts adapted for biting; man- 
dible stout, labium bifid. Pronotum large and distinct. * Front wings 
coriaceous, in the flying species much smaller and especially narrower 
than the hind wings, which are plaited and sometimes transversely 
folded in repose, the anal area being very largely developed ; membrane 
of both pair reticulate, with quadrangular cells. Female usually pro- 

^ See foot-note, p. 106. 
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vided with an ovipositor. Metamorphosis incomplete; terrestrial 
throughout life. 

1. Family ForficnlarisB. 

The earliest record we have of earwigs is in the Lias of Scharabelen, 
where an extinct genus, Baseopsis Heer, is found, which Heer looks upon 
as "a remarkable connecting link between the Orthopteraand theCole- 
optera." Unfortunately the forceps are not preserved. The only other 
Mesozoic species is an obscure form from Solenhofen, called Forficula- 
ria by Weyenbergh. 

In the Tertiaries they are more abundant, though rare. Menge and 
Gravenhorst speak of their occurrence in amber, Serres catalogues them 
as found at Aix, and four species are figured by Heer and Massalongo 
as occurring in the beds of Oeningen and Monte Bolca. But they are 
more abundant in American rocks, eleven species being found at Flor- 
issant, Colo. ; all are referred to a single genus, Labiduromma Scudd., 
with unusually large eyes; some of them are of very large size, and 
some are preserved with the hind wings fully expanded, showing that 
as early as the Oligot^ene the peculiar structure of these organs' was 
already fully developed. 

V 

2. Family BlattarisB. 

This family is one of the most interesting of all that occur in Mesozoic 
rocks, as it is the only one at all well represented in the Trias. Keference 
has already been made to the genera of Palgeoblattarite (Btoblattina, 
Spiloblattina, Petrablattiua, and Poroblattina) which are found either 
in part or exclusively in these oldest Mesozoic rocks. In addition to 
them we have the three following genera of Blattinariae in the same 
deposits : 

Neorihrohlattina Scudd. Fore- wings ovate, diaphanous; tip rounded, 
but a little produced; mediastinal and scapular veins blended into one, 
occupying nearly half the wing, the main vein gently sinuous, but not 
reaching the apex, the veins terminating on the margin. Trias. 
Four species. Colorado. 

Scutinoblattina Scudd. Fore-wings subtriangular, tapering, strongly 
convex at* base, coriaceous, obscuring the venation ; combined medias- 
tinal and scapular vein straight and terminating below the apex. Trias. 
Three species. Colorado. 

Legnophora Heer. Fore- wings ovate, coriaceous, obscuring the rela- 
tions of the thickened veins and branches ; mediastinal and scapular 
veins apparently blended and occupying nearly half the wing. Trias, 
i. Oirardi Heer. Trebitz, Germany. 

Cockroaches are also pretty abundant in the Jurassic rocks, over forty 
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species having already been figured, principally from the Upper Oolite of 
England. Among the more interesting of the Jurassic genera, very 
few of which have been properly studied, are the following : 

Blattidium Westw. Kemarkable for the extreme length, slenderness, 
and equal breadth of the wings. The scapular and externomedian 
veins are blended and, with the internomedian vein, send long, parallel, 
seldom forked branches to the outer margin of the wing. Lower Pur- 
becks. Two or three species. England. 

Eithma Gieb. Wings tapering from the base, the blended medias- 
tinal and scapular area occupying half the wing and terminating at or 
below the tip. In other respects closely resembling the Triassic Neor- 
throblattina. . Lias and Oolite. Four species. Eugland and Switzer- 
land. 

Elisama Gieb. Wings rather stout; mediastinal and scapular veins 
blended and occupying the upper half of the wing; externomedian 
and internomedian veins curving very strongly downward at ba«e and 
then running longitudinally ; anal area reduced to a minimum. Upper 
Oolite. Two species. England. 

Mesoblattina E. Gein. Wings slendter, resembling the preceding, 
but'the anal area of normal or even large size, and the externomedian 
and internomedian veins less abruptly curved at the base. Lias and 
Oolite. A dozen or more species. England, Germany, and Switzerland. 

Fterinohlattina Scudd. Front wings resembling a feather with its 
shaft and barbs, the shaft, always straight and lateral, being formed of 
the paj:allel and approximate mediastinal, scapular, and externomedian 
veins; the barbs, of the long, straight, and mostly simple mediastinal 
and externomedian veins. Lias and Oolite. Six species. England 
and Germany. 

Mesoblattina is by far the most abundant in species, many unde- 
scribed and unfigured forms existing in British collections, and espe- 
cially in that of Eev. P. B. Brodie. A species of Blabera is describe<l by 
Heyden from Solenhofen. There are also a considerable number of 
other generic types known in Mesozoic rocks, the whole number of spe- 
cies, both of Palaeoblattarise and of Blattarise, amounting to between 
sixty and seventy. 

Of Tertiary cockroaches, the remains are in general less perfectly pre- 
served, excepting where they occur in amber. Something yke a dozen 
species are known, and they have mostly been described or merely men- 
tioned under the generic names of Blatta, Blattina, or Blattidium, by 
Germar, Heer, Menge, Berendt, Giebel, Heyden, and others, and have 
been recorded from Prussian and Sicilian amber, from Oeningen, Eisle- 
ben, Eott, Spitzbergen, and Greenland. Menge and Germar refer two 
amber species ^to Polyzosteria, Heer records as many species of Hetero- 
gamiafrom Parschlug, while the American species from Florissant and 
Green Eiver belong to Paralatindia, Zetobora, and Homoeogamia. 
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3. Family Mantides. 

A single very obscure wingless specimen from Oeningen, Mantis pro- 
togceay has been figured by Heer, and Gu6rin mentions the genus as 
occurring inamber. 

4. Family Fhasmida. 

The only Postpaleozoic fossil of this family occurring in the rocks is a 
single specimen from the Oligocene of Florissant, in Colorado, belonging 
to the genus Agathemera and not very far removed from the genus 
Pseudoperla, peculiar to amber, of which two species are described by 
Pictet. Pseudoperla is remarkable for the shortness of the mesothorax 
and abdomen and the straightness of the fore-femora. Besides these, 
according to Menge, the amber has furnished specimens of Phasma and 
Bacteria. Considering the abundance of walking sticks in Paleozoic 
rocks, the absence of their remains from Mesozoic strata is rather re- 
markable. 

5. Family Acridii. 

A few obscure fragments, mostly saltatorial legs, have been found 
in the Lias of Switzerland and Upper Oolite of England, indicating the 
probable presence of the group of Truxalidce^ to which also and to 
(EdipodidoB a few wings from the Lias of Schambelen and of Dobbertin 
must be referred. These have been described by Heer and Geinitz 
under the names, of Gomphocerites and Acridiites. 

The group of Acridiidce proper seems never to have occurred in a 
fossil state, since it is not only absent from the Mesozoic rocks but from 
the Tertiary deposits as well, the species of which, with the exception of 
a single one of the Tettigidce, belong, like the Mesozoic forms, to the 
Truxalidce and (Edipodidce. To the former (Truxalidce) belong (Edip- 
oda nigrofasciolata Heer, from Radoboj ; Goinphocerus femoralis Heer, 
from Oeningen ; and Acridium Barthelemyi Hope, from Aix, together 
with a species of Gomphocerus and two species of Tyrbula Scudd., from 
Florissant, Colo. The last named is an interesting extinct genus al- 
lied to Syrbula StM., with clubbed antennae, hind tibiae abundantly 
spined, and comparatively small eyes. To the (Edipodidce probably 
belong five of the species of CEdipoda described by Heer from Oeningen 
and Rad6boj, a species mentioned by Serres as occurring at Aix, and 
three American species from Florissant, belonging to as many genera, 
two of which, falling at opposite extremities of the CEdipodan series, 
are extinct. The only other fossil acridian published is a species of 
Tettigidea, described by Heer from Oeningen under the name of Tetrix 
gracilis; but aii insect from Aix allied to Chimarocephala is in the 
Paris museum and Woodward mentions a species of this family from 
the Isle of Wight. Not a single specimen of this family has been re- 
ported from amber. 
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6. Family LocnstarisB. 

A few representatives only of this family have been found in Mesozoic 
rocks. Three or four species are known from Solenhofen and figured 
by Grermar, Weyenbergh, and Hagen; one of them, Locusta speciosa 
Mtlnst., is gigantic and all are obscure. Another species looked upon by 
E. Geiuitz as a Gryllacris is described from Dobbertin ; and when the 
Mesozoic species from England, figured by Brodie and Westwood, are 
more carefully studied, some will probably be found to fall here. 

The Tertiary forms are not numerous : two species each of Decticus, 
Gryllacris, and Locusta have been described by Heer, Germar, and 
Fritsch from Oeningen, Eadoboj, the Ehenish coal, Greenland, and 
Freudenhain in Bohemia, while single species of Locustites and Phan- 
eroptera are figured by Heer from Parschlug and Oeningen. Serres 
also reports a species from Aix, and Ciapellini one from Gabbro. No 
specimen of this family seems to have been found in amber excepting 
a few larval forms figured by Germar. 

It is a little difiicult to place the fossil forms so far recorded from 
Europe, but the species of Decticus described by Heer and Fritsch, from 
Oeningen and Freudenhain, as well as Germar's Locusta extincta^ appear 
to be Decticidce, Phaneroptera vetusta Heer, from Oeningen, seems to 
fall in the Phyllophoridce; Locusta grcenlandica Heer and perhaps Ser- 
res's species, in the PseudophylUdce ; the two species of Gryllacris from 
Eadoboj and the species indicated by Capellini, in the GryllacrididcB. In 
America a single species of each of these groups, excepting the Decticidce, 
belonging respectively to the genera Lithymnetes, Cymatomera, and 
Gryllacris, has been found at Florissant, together with one species 
each of Orchelimum and Locusta, representing the Gonocephalidce^ a 
group which does not appear to occur fossil in Europe. Thus, although 
the total representation of the family in the Tertiary rocks is very fee- 
ble, all its principal subdivisions are present. 

7. Family Qryllides. 

The Lias of England and Germany presents a peculiar type of cricket, 
that from Dobbertin having been described by E. Geinitz under the name 
of Oryllus dohbertinensis ; it is the only described Mesozoic species 
and its exact position is not clear. 

The Tertiary deposits show a considerable variety of forms, though the 
species are not numerous. Only a single one has been fully described 
from amber and a second figured from Oeningen. Serres, however, men- 
tions seven species as occurring at Aix, of which two are said to belong 
to Gryllotalpa (Heer also mentions a Gryllotalpa from Oeningen) and 
one to Xya, while he compares the four others to species of CEcanthus, 
Gryllus, and Kemobius. Heer's Oryllus troglodytes, from Oeningen,- is 
probably a Nemobius, and the amber species, Oryllus macrocerus, one 
of the Trigonidce. Three species occur in the Green Elver beds of Wyo- 
ming^ all belonging to a single genus closely allied to Nemobius. 

(50) 



ficuDDBB.] INSECTA: NEUROPTERA. 51 

2. Order NEUROPTERA Linn6. 

BIBLIOaRAPHY. 

(See, also, pp. 32 and 36.) 

GUbel, C. G» Zur Fauna des lithographischen Schiefers von Solenhofen. Zeitschr. 

d. ges. Natnrw. Band IX. Taf. 5-6. 8vo. Berlin, 1857. 
Bagen, H. A, Die fossilen Libellen Europas. Stettiner entom. Zeitschr. Band IX. 

16mo. Stettin, 1848. 

Ueber die Neuropteren der Bernstein-Fauna. Verb. d. zool.-bot. Vereins 

Wien. Band IV. 8vo. Wien, 1854. 

Zwei Libellen aus der Braunkohle vou Sieblos. PalsBontogr. Band V. Taf. 

24. 4to. Cassel, 1858. 

Insecten im sizilianischen Bernstein im Oxforder Museum. Stettiner entom. 

Zeitschr. Band XXIII. 16mo. Stettin, 186^. 

A comparison of the fossil insects of England and Bavaria. Entom. Annual. 

16mo. London, 1862. 

Ueber die Neuropteren aus dem lithographischen Schiofer in Bayern. Pa- 

IflBontogr. Band X. Taf. 13-15. 4to. Cassel, 1862. 

Neuropteren aus der Braunkohle von Rott. Ibid. Band X. Taf. 43-45. 4to. 

Cassel, 1863. 

Die Neuroptera des lithographischen Schiefers in Bayern. Ibid. Band XV. 

Taf. 1-4. 4to. Cassel, 1866. 

Beitrage zur Monographie der Psociden. Stettiner entom. Zeitschr. Band 



XLHI. Taf. 1-2. 16mo. Stettin, 1882-^83. 
Heer, 0. Ueber vorweltliche Florfliegen. Mitth. d. natnrf. Ges. ZUrich. Band I. 

8vo. Zurich, 1848. 
Eochj C. L.f and Berendtj G. C. Die im Bernstein befindlichen Crnstaceen, Myri- 

apoden, Arachniden und ApterA [incl. Thysanuren] der Vorwelt. 17 Plates (3 

Thysan.). Fol. Berlin, 1854. 
Eolhe, H. J. Neue Beitrage zur Kenntniss der Psociden der Bernstein-Fauna. Stet- 
tiner entom. Zeitschr. Band XLIV. 16mo. Stettin, 1883. 
Eolenutij F. A. Ueber Phryganiden im Bernstein. Abh. d. bohm. Ges. d. Wissensch. 

[5.] Band VI. 4to. Prag, 1851. 
MasealongOf A. J5. P. Sopra due larve fossili di Libellula dei terreni mioceni di Sini- 

gallia. Stud, paleont. Tav. 1. 8vo. Verona, 1856. 
Pictet de lu Biv€f F. J. R^sultat de ses recherches sur les insectes fossiles de Tordre 

des N^vropt^res contenus dans I'ambre. Actes soc. Helv. sc. nat. Tome XXX. 

8vo. Geneve, 1845. 

and Hagen^ H, A, Die im Bernstein befindlichen Neuropteren der Vorwelt. 

Fol. Berlin, 1856. 

Scudder, S. H, Notes on some of the Tertiary Neuroptera of Florissant and Green 
River. Proc. Bost. Soc. Nat. Hist. Vol. XXI. 8vo. Boston, 1882. 

The oldest known insect«Jarva. Mem. Bost. Soc. Nat. Hist« Vol. III. PI. 45. 

4to. Boston, 1886. 

Body elongated, generally cylindrical, the integument coriaceous. 
Antennae of variable length, but with rare exceptions simple and fili- 
form. Mouth-parts adapted for biting ; mandibles slender. Pronotum 
very variable. Both pairs of wings large, membranous, subequal; the 
membrane reticulate, with usually polygonal cells. Female rarely pro- 
vided with an ovipositor. Metamorphosis complete (Neuroptera vera) 
or incomplete (Pseudoneuroptera) ; usually aquatic in early life. 

Tlfe Pseudoneuroptera have been separated from the Neuroptera 
proper by most recent writers, either a» au \\x^<e^^\iAfc\\Xi ^^^<st «^^Hs^- 
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lowing Erichson, as a part of the Orthoptera. There does not seem to 
be sufficient reason for considering them a distinct order and the uatui-e 
of their metamorphosis offers the most valid ground for uniting them 
with the Orthoptera. Their retention, as here, with the i^europtera is, 
however, defensible on paleontological grounds. 

1. Suborder Pseudoneubopteba Erichson. 

1. Family Thysanura. 

Notwithstanding the simple structure of this apterous group, it is 
not known earlier than Tertiary times^ and would scarcely be known 
then but for the amber inclusions. The Collembola have not received a 
careful study since they were first described thirty years ago by Koch, 
who was content to employ for the most part the old and comprehensive 
genera, Podura and Smynthurus, into which he threw seven of the ten 
species described. The others were referred to Paidium and a new 
genus, Acreagris, which Menge looks upon as only the female form of 
the coccid genus Monophlebus. The Ginura received closer attention 
from Menge, and they are more numerous in species, about fifteen hav- 
ing been described by Koch and Berendt and by Menge, and they in- 
clude some remarkable forms. One of them, described under the 
generic name Glessaria by Koch and Berendt, is with reason looked 
upon by Zaddach and Menge as a larvti of some other neuropterous 
group. Menge briefly describes three extinct genera, Lampropholis, 
Lepidiou, and Lepidothrix, to which five species are referred. Most of 
the species belong to Petrobius, but there is a single species each of 
Forbicina and Lepisma. A single specimen of one of the Oinura has been 
found in the American Tertiary deposits of Florissant and is remarka 
ble for its broad and flat femora. Florissant has also furnished in con- 
siderable abundance specimens of a very anomalous creature believed 
to belong here, but to form a special group of Thysanura called Ballos- 
toma, coming between the Oinura and Symphyla. Its head is reduced 
to nothing but mouth-parts and gullet, which formed an extensible soft 
proboscis, which when at rest was withdrawn beneath the hood-like 
prothoracic joint; the legs were strongly developed, with expanded 
and flattened femora and tibiae and two-jointed tarsi terminating in a 
single claw 5 the abdomen was furnished with apical hooks apparently 
used for retrogressive motion. On account of the headless character of 
the creature it has been called Planocephalus. 

2. Family Termitina. 

It 'has generally been supposed that the white ants were present and 
tolerably well represented in Paleozoic rocks, but most of the species 

* I ■ ■-. — -I-- — , ■■■■■ — ■■ ■ - I . . - I ■■■■-■, . „ — -- _ , __-_! , ^ 

^ Si nee this was written, Charles Brongniart informs nie that he has found a species 
of this group in the Carboniferous deposits of Commontry, France. 
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which have been referred to this family have been shown by recent re- 
searches to belong to the Protophasmida, and the others to various 
neuropteroid PalsBodictyoptera. At least half a dozen species are 
known from the Mesozoic rocks, however, most of them from the Lias 
of England, Germany, and Switzerland, the most common type being 
the extinct genus Olathrotermes Heer, peculiar for its numerous, trans- 
verse, gently oblique cross-veins in the costal field and for the dark 
quadrate spots which usually accompany these and other cross- veins. 
If we are to follow B. Geinitz, the species must have been exceedingly 
variable. Two white ants also occur in the Oolite of Bavaria, which 
Hagen refers to Termes proper. 

In Tertiary times they were more abundant, numbering already about 
one-fourth as many as the known living species; nearly every existing 
genus occurs, and, in addition, in American rocks an extinct genus, Pa- 
rotermes, characterized by the presence of distinct inferior branches to 
the scapular vein, the slight development of the internomedian vein, 
with the large development of the externomedian, which runs more 
closely than usual to the scapular vein and has unusually longitudinal 
branches. The genera of Termitina are divided by Hagen into two sec- 
tions, according to whether the scapular vein is branched or not; about 
two-thirds of the recent species belong to the section with simple scapu- 
lar and one-third to the other section, while the proportion is exactly 
reversed in Tertiary types. Of the several genera, Parotermes is repre- 
sented by three species at Florissant; Oalotermes, by three species in 
amber and at Bott; Termopsis, by three in amber; Hodotermes, by six 
species at Oeningen, Eadoboj, Schossnitz, and Florissant, but curiously 
none in amber; Termes, by three species in amber, at Oeningen, and at 
Eadoboj ; and Eutermes, by four species, equally divided between Eado- 
boj and Florissant. Besides these, species have been indicated from 
Sieblos, Monte Bolca, and the Isle of Wight. All the specimens so far 
found, with two exceptions, have been winged; a single larva has been 
found in amber and one at Florissant. There is probably no group of 
Tertiary insects concerning which our knowledge is more exact than is 
the case with the white ants. Hagen has examined over one hundred 
and fifty specimens from amber and twenty-five specimens have been 
obtained from Florissant. 

3. Family Embidina. 

Of this anomalous and limited group, which Wood-Mason has recently 
attempted to show should be removed to the Orthoptera, a single species, 
Oligotoma antiqua Pict. sp., from amber, has been found fossil, repre- 
sented, however, only by larval forms. 

4. Family Psocina. 

This group has been found fossil only in amber, but here in consid- 
erable abundance, since several of the species are xe^^^^^'eoJw^^Xs^ \:^<sq5«^ , 
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thirty, or even sixty .individualB, and fifteen species are recognized, 
about one-ninth the number of living species known, but nearly one- 
half as many as the species now living in Germany according to the 
latest monograph by Kolbe. These fossil species are divided amon^ 
ten genera as follows: Troctes, 1 ; Sphseropsocus, 1; Empheria, 2; Ar- 
chipsocus, 2 ; Amphientomum, 1 ; Epipsocus, 1; 08ecilius,3; Philotar- 
sus, 2; Psocus, 1; Elipsocus, 1. The genera Sphseropsocus, Emphe- 
ria, and ALTchipsocus are peculiar to amber; the first mentioned, a most 
remarkable form, has the front wings developed into the semblance of 
elytra. It is worthy of note that, while in the existing fauna of Europe 
the groups to which Psocus and Elipsocus belong embrace about half the 
species, they include only one-seventh the amber fauna. Hagen and 
Kolbe are at variance on the interpretation of these facts. 

5. Family Perlina. 

With the exception of a fossil from the Eocene of the Isle of Wight, 
referred to this family, and of a species of Leuctra described by Hagen 
from the Miocene of Eott, all our knowledge of the Perlina in ancient 
times is through the amber deposits. Thirteen species are known, be- 
longing to the genera Perla, Tseniopteryx, Leuctra, and Nemura, all 
existing genera, and the species present no peculiarities worth special 
mention, being similar to existing types in north temperate regions, 
though in no case identical with them. It is worth remarking, how- 
ever, that the number of species known from Prussian amber is nearly 
half that of those now living in Austria. t 

6. Family Ephemerides. 

Undoubted remains of four or five species of this family occur in the 
Oolite of Solenhofen, some of very large size, most of which have been 
described under the generic name Ephemera, but one, in which the 
neuration, so far as it goes, is perfectly preserved, has been referred to 
a new genus, Hexagenites. Eichwald also describes and figures under 
the name of Ephemeropsis a larva found in the Siberian Jurassic 
rocks. 

Our knowledge of Tertiary species comes largely from amber inclu- 
sions, but Heer and Scudder each describe a species of Ephemera from 
Oeningen and Florissant, and the latter distinguishes in addition five 
species from Florissant in an immature state. Wilkinson has also found 
a species in Australia. The amber species are eight in number, three 
of which are species of Baetis and the others are distributed among the 
genera Leptophlebia, Palingenia, Potamanthus, and Oronicus, the last 
an extinct genus allied to Heptagenia, distinguished from it by the 
four-jointed forceps of the male and the shortness of the middle anal 

bristle. 
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7. Family Odonata. 

The strongly limited group of dragon flies makes its appearance in the 
Lias in considerable variety and apparently as highly specialized as to- 
day, for no less than four tribes are present, the true Agrionina and the 
Gordulina alone being absent. JEschnidce are the most abundant, the 
JEschnina being represented by a species of iBschna at Schambelen 
and the Oomphina by one species each of Petalura and Gomphoides 
from England. Calopterygina come next, with one species each of Tar- 
sophlebia and Heterophlebia, both extinct genera, also from England, 
and finally a species of Libellula from England. The same relation 
holds in passing upward into the Oolite^ where the Agrionidse are added. 
Here we have thirty-two species, of which half are Agrionidce: four 
Agrionina^ and twelve Calopterygina, of five genera, mostly extinct, 
namely, Isophlebia, 2; Heterophlebia, 2; Stenophlebia, 3 ; Tarsophle- 
bia, 1 ; and Euphsea, 4 ; three are JSschnina^ of the genera Anax and 
^schna ; eight Oomphina, of some undetermined genera, besides Pe- 
talura and Petalia ; and finally five Idbellulina, of about as many gen- 
era, yet undescribed. A species of Qomphina has also been found in 
the Wealden of England. The lithographic slates of Bavaria afford 
numerous, sometimes wonderfully preserved, dragon flies, called by 
the workmen, Stangenreiter or Schladen-Vogel, which have been care, 
fully studied by Hagen. They lie on the stone with expanded wings and 
are generally larger than modern types ; sometimes the most delicate 
veins are perfectly preserved. Most of them are referred to extinct 
genera. 

Considering the comparative abundance of this group in the second- 
ary rocks, one would expect to find a better representation in the Ter- 
tiaries than is the case, for, even counting all the species founded upon 
the immature stages as distinct from any of those established upon 
wings, the Tertiary species are less than twice as numerous as those 
from the secondary rocks. The subfamilies are about equally repre- 
sented, though the Agrionidce are a little in excess, and the species are 
very unequally distributed among the tribes. Thus there are twenty- 
two species of Agrionina: of the genera Agrion, 7: Lestes, 5; Argya, 
1; Platycnemis,25 Sterope, 1; Dysagrion,3; Podagrion, 1; andLithag- 
rion, 2, the last four genera being extinct; while there is but a single 
species of Calopterygina known by a pupal form, from amber, a curious 
reversal of the proportion in Mesozoic rocks. The ^schnidoe are more 
equally balanced between the tribes, the Gomphina being represented 
by six species, of the genera Gomphus, Gomphoides, Ictinus, and Peta- 
lura, and the JEschina by nine, of the genera iBschna, 8, and Anax, 1. 
The LibellvlidcBy however, have again only a single species of Cordulinay 
but sixteen species of Libellulinaj all except one, a Oelithemis, referred 
to Libellula in a broad sense. Nearly every locality where Tertiary 
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insects are found, even including amber, has supplied its quota of this 
family, and some localities, such as Oeningen,have furnished the larvae 
and pupae in great numbers. 

2. Suborder Nexjropteba vera Erichson. 

1. Family Sialina. 

• 

This group was well represented in Mesozoic times, but the species 
have never been carefully studied or compared. Three species are 
found as far down as the Trias (of Switzerland), and referred to Chau- 
liodites, while in Oolitic rocks are found, especially in the Lias and 
Pnrbecks of England, but also in the Dobbertin Lias, a considerable 
number of types, which have been referred to species of Ehaphidium, 
Sialium, Ghauliodites, and Hagla, of which the last is the prevailing 
type. Mormolucoides articulatus Hitchc. is the larva of a species of this 
group found abundantly in the new red sandstone of the Connecticut 
Eiver in Few England, and is the oldest larval form of insect which 
has been detected. An interesting relic is also found in the Laramie 
group of Colorado in the immense ootheca of Corydalites, an insect 
allied to Corydalis, preserved in considerable numbers, and from which 
the eggs can be extracted. Marquis Saporta informs me that entirely 
similar remains are found in the lower Garumnian beds of Provence, 
France. 

4 

In Tertiary deposits this family is rare. In Europe it is known only 
from amber, and is there represented by one species each of Inocellia 
and Chauliodes ; in America only the section of Bhaphidiidce is found, 
but of this no less than four species of Inocellia and one of Ehaphidia, 
from the single locality Florissant; all these Tertiary genera exist at 
the present day. 

2. Family Hemerobina. 

The only Mesozoic forms which can certainly be referred to this fam- 
ily are those reported from Solenhofen. Hagen catalogues a Chrysopa, 
an Apochrysa, and a Nymphes. Weyenbergh figures a Chrysopa and 
two species of Hemerobidse, one of which may very likely be an Apo- 
chrysa, and the actual species be thus reduced to four. All references 
of English secondary insects to this family appear to be erroneous. 

In Tertiary times the species do not appear to have been. numerous, 
but they represent nearly every one of the principal groups. Of the 
MyrmeleonidcBj an obscure species, from Eadoboj, is referred by Char- 
pentier to Myrmeleon, and Burmeister and Berendt mention seeing the 
same genus in amber, but they probably mistook something else for it. 
Of AscalaphidcB Uustalet describes an Ascalaphus from Le Puy, and Ha- 
gen a Suphalasca from Stosschen. Neither N^emopteridoe nor Mantispidoe 
have been found, but Hemerobidw and Chrysopidce are not uncommon. 
Of the former, two species of Hemerobius, besides a larva, are described 
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from ambet, and another species is mentioned from the Isle of Wig^ht ; 
one species each of Nymphes and Osmylus is found in amber, and a 
second species of Osmylus from Florissant. All these are existing gen- 
era, but an extinct genus, Bothromicromus, remarkable for its numerous 
sectors, occurs in British Columbia. Two other extinct genera occur in 
Colorado in the next group, the ChrysopidcBj Palaeochrysa with one and 
Tribochrysa with three species. A species doubtfully referred to the 
Chrysopidce is figured by Andrae from Thalheim, and a Ooniopteryx from 
amber represents the ConiopterygidcB. 

3. Family Panorpidee. 

To this family have generally been referred a considerable number of 
small wings occurring almost exclusively in the English and German 
Lias, to which the generic term Orthophlebia was applied by Westwood. 
Apparently it covered a considerable variety of forms, a dozen or more 
species having been named and many more being known, embracing a 
considerable range of neuration. In general the wings were of small 
size and bad only faint cross- venation, if any, and the scapular and ex- 
ternomedian veins (which, being much bifurcated, bear almost all the 
branches) are blended at the base. Giebel has referred one of them to 
Panorpa, but it is of the same general character as the others, which 
form a distinctively oolitic type of Neuroptera, ranging as high as the 
Purbecks. 

!N'othlng of this type appears in the Tertiaries, where Panorpidae are 
very rare. Three species of Bittacus are described from amber and 
Eadoboj and two species of Panorpa from amber and Colorado. The 
amber species of the latter genus is of a uniform ash-gray, but the spe- 
cies from Florissant is heavily banded, more so, indeed, than in modern 
types. Besides this, Florissant furnishes an extinct genus Holcorpa, 
with one species, remarkable for the complete absence of any cross- 
nervules, in which it reminds us of the Mesozoic forms ; but, unlike 
them, it is conspicuously marked with large pale spots on a dark ground. 

4. Family PhryganidsB. 

The name of Phryganidium was given to a wing from the Lower Pur- 
becks of England by Westwood, and, following him, E. Geinitz has de- 
scribed a number of species from the Lias, where this type of wing 
seems to be abundant and rather easily confounded with the species of 
Orthophlebia. These seem to be the sole representatives of the Phry- 
ganidae in the Mesozoic rocks, excepting a tube-like larval case de- 
scribed by Fritsch from the Cretaceous of Bohemia. 

Similar larval cases, made of minute particles of stone or of shells 
cemented together, have been found in various Tertiary deposits, at 
Oeningen, at Leistadt near Diirckheim, at Lewes in England, in Wyom- 
ing, even in amber, but particularly \u A.\\ve:t^w^^ ^\\^x:<ei viX^fc '^^^-^jsvJ^sy^ 
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iodusial limestone, often 2 to 3 meters thick and of wide extent, is 
formed of their relics. These were described by Bosc eighty years ago. 
Excepting in America, however, remains of the imago have rarely been 
foand in the rocks themselves, single examples being known at Aix, 
Parschlug, and Manebach, in the Isle of Wight, and in Greenland ; and 
1 heir absence is the more nnacconntable since they are more numerous in 
amber than any other group of insects excepting Diptera and comprise 
more than half the specimens of Keuroptera and Pseudoneuroptera com- 
bined. Twenty-five species have been described by Hagen and Pictet, 
and several others mentioned, while nearly as many are known from 
Florissant. They belong largely in both cases to SydropsychidcBj Poly- 
(jentropus being the prevailing type in amber and Derobrochus in Colo- 
rado. This last is an extinct genus allied to Polycentropus, but dis- 
tinguished by the length of its cells and the apparent waut of any fifth 
apical cell. The other groups, represented both in amber and at Floris- 
sant, are the Phryganidce proper, to which the remains in the rock de- 
posits of Europe also belong; the Limnophilidce^ to which* group most of 
the larval cases probably appertain ; and the Leptoceridce ; while the 
HydroptilidcB and Rhyacophilidce are only known, and sparingly, from 
amber. 

3. Order HEMIFTEBA Linn4. 

BmUOGEAPHY. 
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Body usually ovate and flattened, especially above; the integjument 
coriaceous. B ead more or less imbedded in the prothorax. Eyes small, 
ocelli generally present. Antennae of variable length, filiform, most of 
the joints long. Mouth-parts prolonged into a beak adapted for pierc 
ing and sucking; the lancet-shaped mandibles and maxillae, the latter 
without palpi, lying in a partly closed tube formed by the labium. Pro- 
notum large and distinctly mar ked, though soldered broadly to the rest 
of the thorax. Mesothoracic scutellum large and distinctly marked. 
Front wings larger than the hind pair, either coriaceous at base and 
more or less membranous at tip or wholly membranous, but then of 
firmer texture and with stouter veins than the hind wings, and often 
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coriaceous at extreme base ; veins of both wings generally few and dis- 
tant, excepting next the front edge ; when reticulate, the cells quadran- 
gular 5 wings never folded. Legs slender, occasionally expanded, with 
never more than three tarsal joints. Metamorphosis (excepting in the 
male Coccidse) incomplete. The terrestrial or aquatic habits (as the 
case may be) persistent throughout life. 

1. Suborder Homoptera Latreille. 

1. Family Aphidee. 

A few unquestionable remains of this family are found in the English 
Wealden, one species, Aphis valdensis Brodie, having the characteris- 
tic neuration of the wing preserved, showing that it belonged to the 
SchizoneurincB. 

In Tertiary rocks, notwithstanding their delicacy and small size, they 
are not infrequent. About one hundred specimens, for instance, have 
been found at Florissant, including about eight species, most of which 
are referred by Buckton to extinct genera ; and Menge's collection of 
amber insects in 1856 included fifty-six specimens of plant-lice. Besides 
this they have been found at Oeningen, Eadoboj, Aix, Ain, and in British 
Columbia. Most of the species have been referred to Aphis (12), and 
Lachnus (8), and so belong, like the bulk of living species, to Aphi- 
dincB proper, but Heer describes from Oeningen a Pemphigus, one of the 
Pemphigince, Berendt mentions a Schizoneura from amber, and one of 
the Florissant species also belongs to the Schizoneurince. 

2. Family Gocoidee. 

T)ie only known fossils of this group are some that occur in amber. 
Three species referred to Monophlebus were described and figured by 
Oermar, and Menge has since added short descriptions of half a dozen 
species referred to Aleurodes, Coccus (2), Dorthesia, and the extinct 
genera Ochyrocoris and Polyclona. The female of one of the species 
of Monophlebus was taken for one of the Poduridae by Koch and con- 
sidered the type of a new genus, Acreagris. 

3. Family Fnlgoridee. 

The oldest known member of this group is a very obscure fossil from 
the middle Oolite of Solenhofen, which Weyenbergh considers a Lystra; 
but the middle Oolite of England has furnished a few species referred 
doubtfully by Brodie to the genera Eicania, Cixius, Asiraca, and Del- 
phax, the true relationship of which is still obscure; other Solenhofen 
species have been referred to Eicania, but are found to belong to the 
cockroaches (Pterinoblattina^. 
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• 

The family is fairly well represented in Tertiary rocks, some thirty spe- 
cies being known, distributed amon^ half as many genera. The amber 
species comprise more than half the whole number, and are mostly re- 
ferred to Cixius, but also to Poeocera, Pseudophana, Flata, and Eicania. 
The European rocks have furnished single species of Asiraca (Aix), 
Pseudophana (Oeningen), and Tettigometra (Radoboj), while from 
America we have single species of Planophlebia (an extinct genus), 
from British Columbia; of Aphana and Delphax, from Utah; and of 
Mnemosyne, Lystra, Fulgora, Cixius, Aphana, and the extinct genus 
Lithopsis, from Wyoming, besides some large undescribed forms froiri 

Florissant. 

4. Family Membracides. 

A single species found in the Oolite of Belgium and mentioned by de 
'Borre as probably belonging near Tettigonia is the only Mesozbic forin 
referable here. 

Tertiary species are tolerably abundant and have been mostly re- 
ferred to existing genera: Acocephalus, 3, sp. ; Jassus,2; Tettigonia, C; 
Bythoscopus, 4 ; Typhlocyba, 5 ; and Coelidia, 1; though Heer refers 
one Radoboj species to an extinct genus, Dictyophorites; live species, 
from Oeningen, Radoboj, and Aix, to Cicadellites; and one Oeningen 
species each to Membracites and Ledophora. More than half the 
known species come from Radoboj or amber, but four species are known 
from Oeningen, three from Aix, two from Utah, and one each from 
Wyoming, British Columbia, Florissant, and Stosschen. 

5. Family Gicadellina. 

• 

Nearly a dozen species, referred loosely to Cercopis, Cercopidium, Cic- 
adellium, and some to " Cicada," have been described from the Lias of 
Dobbertin and Schambelen and the upper Oolite of England, but they 
have not yet been carefully studied. 

In Tertiary deposits they are the most abundant of Homoptera. 'No 
less than sixteen species of Cercopis are described, more than half of 
them from Radoboj, the others from Oeningen, amber, and British Co- 
lumbia. A genus allied to Ptyelus is represented at Florissant by a 
dozen or more species, very abundant in individuals, and seven species 
of Aphrophora are known from amber, Aix, Oeningen, Radoboj, and 
Greith, on the Upper Rhone. Besides these, an interesting extinct gi- 
gantic genus, Petrolystra, with two species, remarkable for the colora- 
tion of the wings, has been found at Florissant. Heer describes a 
Cercopidium from the Miocene of Greenland and Woodward refers a 
species found in the Eocene of the Isle of Wight to the existing Triecphora 

sanguinolenta. 

6. Family Stridulantia. 

The presence of this group in Mesozoic rocks, so far as published data 
/ire concerned^ rests mainly on divsputed or disputable data. Two species 
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coming from Soleuhofen, referred by Weyenbergh to Cicada, are very 
obscure objects. Several other species from England which belong to 
the preceding family have been referred to Cicada. But Brodie pos- 
sesses what appears to be the pupa of a Cicada from the Lias of England 
and the Stonesfield slate has furnished a wing of large size, named 
Paleontina oolitica by Butler and by him considered a butterfly, which is 
looked upon by Scudder as belonging to this famDy of Homoptera. 

In the Tertiaries three species found at Eadoboj and one at Oeningen 
have been referred by Heer to the genus Cicada and are species of me- 
dium size ; but besides these Serres refers to a species of the same genus 
at Aix and Berendt and Burmeister state that it occurs in amber, while 
Bleicher mentions a specimen of this family from the Tongrian of RoufF- 
ach in Alsace. Kone have been discovered in America and none in 
amber. 

2. Suborder Heteroptera Latreille. 

1. Family NotonectidsB. 

This family of water bugs makes its first appearance in the Tertiaries, 
and then in very scanty numbers. Two species of Corixa are known, one 
each fr<5m Oeningen and Stosschen, and one has been mentioned from 
Florissant. One species of Kotonecta also is known from Kutschlin, 
another from Eott, a third is mentioned from Aix, and a fourth occurs 
at Florissant. 

2. Family Nepidse. 

Species referred to Naucoris and Nepa, occurring in the Oolite of So- 
leuhofen, are the only known representatives of this family in Mesozoic 
times. 

To the same genera are referred two species occurring in the Tertiary 
deposits of Oeningen, where, also, a species of Diplonychus is found. 
Berendt states that a species of Kepa occurs in amber and Serres refers 
to one found at Aix, where, according to Hope, a species of Eanatra 
also occurs. 

3. Family Belostomidee. 

To the genus Belostomura have been referred three species from the 
Oolite of Solenhofen. One of these was originally described by Germar 
under the name of Searabceides deperdituSj under the supposition that it 
was a beetle. Dr. Zittel informs me that some specimens in the Munich 
museum preserve the stout legs and principal wing nervures, showing 
a complete general agreement with Belostomum. Another species re- 
ferred here by Germar under the name of Belostomum elongatum is con- 
sidered by Assmanu to be rather a Hymenopteron, allied to Sirex. 
(See p. 96, note.) 

In the Tertiaries, two species of Belostomum have been figured, one 
from Oeningen, the other from the Khenish brown coal. 
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4. Family Hydrometridse. 

Obscure species referred to the genera Velia and Hydrometra have 
been foand in the Oolite of Solenhofen and of England and a few 
genera are represented in Tertiary deposits. Species of Limnobates 
and Hygrotrechus have been described from Oeningen and British 
Columbia and of Limnacis, Halobates and Hydrometra from amber, and 
mention has been made of the occurrence of the latter genus and of 
Gerris at Aix. Halobates ali^o occurs at Florissant. 

5. Family Saldidee. 
Grermar describes a single species of Salda from amber. 

6. Family Beduviidee. 

Two gigantic species in the Solenhofen shales represent this family 
in the Mesozoic ; they have been referred to the genus Pygolampis and 
an extinct type allied to it, called Propygolampis. 

In the Tertiaries the true Beduviina are the most abundant, six species 
of Harpactor being found at Oeningen or Eadoboj, with a sppcies of 
Evagoras at Oeningen and one of Reduvius in- Wyoming. Redu vius 
occurs also at Aix and in amber, according to Serres and Germar. Of 
the other tribes, as in the Reduviina, all the genera are of existing types; 
a single species of Pirates is found at Radoboj, one of Platyraeris in 
amber, two of Stenopoda at Oeningen, and Serres reports a Ploiaria at 
Aix. A number of specie^ of undetermined genera occur at Florissant. 

7. Family Nabidee. 

FabidsB of the modern genera !N'abis and Prostemma are found at 
Oeningen, and several species of the former occur also at Radoboj and 
in amber. 

8. Family AradidsB. 

The fossil species of this group are all from Tertiary deposits and 
have been referred to Aradus ; three species have been described from 
amber and one from Radoboj, besides which Hope and Serres refer to 
a species at Aix and Scudder to two species at Florissant. 

9. Family Ting^dee. 

Half a dozen Tertiary localities have already furnished specimens of 
these delicate insects. Species of Monanthia are described from Oen- 
ingen and Krottensee and of Tingis from Radoboj and Prussian am- 
ber. Besides this, specimens of Tingis have been found at Aix and at 
Florissant. 
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10. Family Capsid». 

Amber has famished a large namber of species of this family, all re< 
ferred to living genera. Germar describes thirteen species of Ph^to- 
coris and Gravenhorst specifies without describing five species of ^liris. 
Both Berendt and Gravenhorst mention also a Cai>sas from the same 
deposits and Curtis speaks of a Miris from Aix. - 

11. Family Physapodes. 

One wonld scarcely look for remains of these miuute insects in tbe 
rocks, and yet they are not extremely rare, eight species of the genus 
Thrips having been described, three each from Aix aud from amber 
and two from Oeningen. Another species found at Aix is made the 
tyi)e of a new genus, Oalothrips, and the rocks of Utah have furnished 
one si>ecies each of three genera, Melanothrips, Lithadothrips, and Pa- 
laeothrips, the last two extinct and the last remarkably preserved, the 
microscopic hairs of the fringe of the wing being distinct euougb to be 
counted. 

12. Family Lygseidee. 

The two oldest insects which have been referred to this group are a 
Pachymems from Strensham and a Pachymeridium from Dobbertiu, 
both from Liassic deposits; they are both rather obscure, and almost 
more so are the three wiugs figured by Westwood from the English 
Purbecks, which Giebel refers to Lygseites. 

In Tertiary deposits the family is comparatively abundant and wide- 
spread. Ko less than seventeen described species are referred to Pachy- 
inerus : From Aix, 6 ; Oeningen, 4 ; amber, 3 ; Radoboj, 2 ; Sieblos ; 
and Utah; nine to Lygseus: from Radoboj, 3; Oeningen, 2; Sieblos, 
2; Aix; and Krottensee; while Serres alludes to four species of the 
same genus at Aix and Heer describes five species of the extinct Ly- 
gseites from Oeningen and Radoboj. Besides this, Heer describes six 
species of Heterogaster from Radoboj, Aix, and Oeningen, and one ex- 
tinct genus, Cephalocoris, from Oeningen, Heyden refers to a species 
of Micropus found at Stosschen, and Scudder describes a Rhyparochro- 
mus from Wyoming. The numerous species from Florissant are not 
yet worked up. 

13. Family Goreidee. 

Our knowledge of this family in Mesozoic times is limited to the brief 
account and figures of Liassic species given by Heer in his Urwelt der 
Schweiz, who figures two and names one additional species referred to 
extinct genera, Protocoris and Cyclocoris. Eight species in all were 
known to Heer, and they are very perfectly preserved. 

A considerable variety occurs also in the Tertiaries, including, accord- 
ing to Heer, three genera which are extinct, BerytopsiSj^ Hermostites.^ 
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and PalsBocoris, each with a single species, the first two irom Oeningen, 
the last from Eadoboj ; also, Coreites, which includes three more obscure 
forms from Eadoboj and Oeningen, whose generic relation is uncertain. 
The same author also describes four species of Syromastes from Oenin- 
gen and two of Spartocerus from Radoboj. Oeningen has also fur- 
nished single species of Hypselonotus and Alydus; a species of the latter 
genus occurs in the Rhenish coal, of Leptoscelis, at Sieblos; Serres men- 
tions a species of Coreus at Aix and Menge a species of Berytus in am- 
ber. The family is abundantly represented in the still unworked field 
of Florissant, where especially one or two species of Alydina are exceed- 
ingly abundant in individuals. 

14. Family Gimicidee. 

A number of species from the English Purbecks, and even from the 
Lias, have been referred to this family, but all these remains are exceed- 
ingly obscure and have in no case been referred to special genera. 

In the Tertiary deposits, however, this family is the most numerous 
and abundant of all Heteroptera, but no one of its members has been 
referred to extinct genera. Species of Cimex, using the term doubtless 
in a general way, have been mentioned by Eser as occurring in the Mi- 
ocene of Unterkirch b erg, by Serres, Berendt, and Schlotheim as found 
in amber, and by Stainton as occurring in the Pleistocene^marls of Ul- 
veston. Three species of Acanthosoma are described by Heer from 
Radoboj, as well as one of Phloeocoris from the same place; and, among 
the series of the Pentatomids, one species of -^lia, four of Eurytaena, 
two of Eusarcus, two of Halys, and eight of Pentatoma, all from Oe- 
ningen, besides two of the latter genus from Eadoboj and one each from 
amber, Salzhausen, and Atanekerdluk in North Greenland. Serres also 
referred to three species as found at Aix, a species of Euschistus is de- 
scribed from British Columbia, and a considerable number of the Pen- 
tatomid series occur at Florissant. Finally, four species of Pachycoris 
and a species of Tetyra are found at Oeningen. 

15. Family Gydnida. 

This restricted group was tolerably abundant, varied, and widespread 
in Tertiary times. An extinct genus, Oydnopsis Heer, is represented 
by eleven species in Oeningen, Eadoboj, and Aix, and the recent genus 
Oydnus, by four at Aix, Oeningen, and Wyoming, besides.a species near 
Cydnus found in the Australian Tertiaries. Another extinct genus, Neu- 
rocoris Heer, has two species at Oeningen; Oyrtomenus and ^Ethus, 
one' each in Wyoming; and Brachypeltus, one at Krottensee. Several 
species of Corimalaena and its allies are found at Florissant. 
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4. Oirder COLEOPTEEA Linn6. 
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Body compact, generally subelliptical; the integument usually corne- 
ous. Head usually inserted more or less deeply into the prothorax. 
Antennae exceedingly variable in length and in the form of the joints; 
ocelli generally absent. Mouth-parts adapted for biting; the mandibles 
stout, labium entire. Pronotum large, distinct, free. Mesothoracic 
scutellum small, but distinctly marked. Front wings corneous, nearly 
all traces of the veins lost, adapted to the shape of the body, sep- 
arated from each other by a straight suture down the middle of the 
back, useless in flight. Hind wings membranous, folded transversely 
and longitudinally in repose; the veins few, distant, incomplete, a joint 
being formed near the extremity by their erasure*^ cro&e^-'^wx^ ^<isc^ 
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rare; reticulation absent. Metamorphosis complete, the appendages of 
the pupa free. Larva of three principal types (thysanuriform, eruci- 
form, and vermiform or apodal), not corresponding to the divisions 
based on the main structural distinctions of the adult. Habits vari- 
able, but the aquatic forms aquatic throughout life. 

1. Series Ehynchophora Latreille. 

1. Family Anthribidee. 

This family made its first appearance in the Tertiaries. Oeningen, 
Eott, and Green Eiver (Wyoming) have ^ach furnished a pair of species, 
the species from Oeningen being referred to Anthribites, those from 
Eott to Ghoragus and Tophoderes, and those from Wyoming to Brachy- 
tarsus and Gratoparis. In addition, Berendt mentions a species of 
Anthribus from amber. 

2. Family ScolytidsB. 

Not altogether rare in the Tertiaries, being found in the earliest de- 
posits that have yielded insects: amber, Aix, and the Green Eiver 
shales. A species of Platypus is described from Prussian and another 
from Sicilian amber; one species each of Trypodendron and DryoccB- 
tes, from Wyoming. Serres mentions species of Scolytus and Hylurgus 
from Aix. Heer describes a Hylesinus from the same place and Menge 
speaks of three species of this genus in his amber collection, besides 
larvse of the same. Berendt and Serres also mention its occurrence in 
amber and Germar describes a species from the same deposit under the 
generic name Hylesinites. 

3. Family GalandridsB. 

A few species of this family have been recovered from the Tertiaries. 
Heer describes two species of Gossonus and one of Sphenophorus from 
Oeningen. Oustalet describes one of the former from Aix and Heyden 
one of the latter from Eott. Besides this, the only reference is to a 
species in amber, referred by Pictet to Galandra. 

4. Family Gurculionidffi. 

In attempting to bring together the scattered references to this and 
allied families of Ehynchophora it has often been impossible, from the 
nature of the reference or the obscurity of the fossil remains, to deter- 
mine to which family it belonged; so far as possible they have been 
separated, but where no clew could be obtained they have been brought 
under the head of the present family. 

We have in this group some of the oldest Coleoptera known. One 

■ 

species ( CurcuUonites prodromus Heer) comes from the Trias and bears 
jtbe uDmistnk'dhle stamp of this group. Two others described by Heep 
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occur in the Ehaetic of Sweden, but are represented only by elytra. The 
Lias of Switzerland has furnished the same author seven species, of 
which he has figured a couple under the generic name of Curculionites 
and Sitonites. They occur also in different parts of the oolitic series, a 
species of Curculionidium being figured fi*om the Stonesfield slate of 
England, and several species of Curculionites and one of Hypera from the 
Purbecks of England. Finally Heer figures two species from the Green- 
land Cretaceous under the genera Curculionites and Archiorhynchus. 
Corresponding to this we find the family one of the very richest in 
species in the Tertiary rocks. About one hundred species have already 
been indicated, referred almost exclusively to existing genera; probably 
a nearly equal number have been found at Florissant alone, and of the 
amber species little is known. Menge mentions sixty-three specimens in 
his amber collection ; Oustalet describes a species of Balaninus from Aix, 
and Deichmuller one from Kutschlin ; Pictet mentions a Baris from Aix, 
and Scudder describes a Eurhinus from Florissant. Fliche found the re- 
cent Mononychus punctum- album in peat at Jarville. Oustalet describes 
a Coeliodes from Aix and Heyden a Ceutorhynchus from Eott. Distinct 
species of Cryptorhynchus have been found in Wyoming, at Aix, and at 
Eott. Heyden describes an Acalles from Eott, and Deichmuller a Chal- 
codermus from Kutschlin, while Hope and Serres indicate a Ehinobates 
as occurring at Aix. A single species of Kanophyes has been described 
from Eott, one of Gymnetron from Green Eiver, and Serres indicates 
a Cionus from Aix. The Tychiini are represented by a Sibynes at Aix 
and a Tychius at Eott; the Anthonomini by a Ehynchsenus at Aix and 
an Anthonomus at Florissant; two species of Magdalis are described 
by Heyden from Eott; Oustalet describes a Bagous from Corent, and 
from Aix one species each of the genera Hydronomus, Tanysphyrus, 
and Erirhinus. Notaris and Dorytomus have also been mentioned from 
Aix, and the latter as well as Erirhinoides from amber. Heer describes 
two species of Lixus from Oeningen, a genus also occurring at A ix. Hey- 
den describes a Ehinocyllus from Eott. No less than thirteen species of 
Cleonus are described from Aix, Oeningen, and Corent. Besides an 
extinct genus, Cleonolithus, described by Bassi from Sinigaglia, a new 
genus Meristos is described by Murray from K^gpur in India. Species of 
Larinus are mentioned by Heer and Heyden from the Miocene deposits of 
Oeningen and Eott and the same genus was recognized by Burmeister 
among the insects of Aix. Eight species again of Hylobius have been 
obtained from various localities in Germany, Switzerland, France, Italy, 
and Wyoming, as well as indicated from amber; a species of Plinthus is 
found at Aix, another at Corent, and oue of Pissodes at Sieblos, besides an 
indication of the latter in amber ; two species of Phy tonomus are found 
at Aix, another in amber, four of Hipporhinus, and one of Hypera, also 
from Aix. Two species of Apion have been described by Heer and by 
Heyden, from Oeningen and Eott, respectively, and other species are 
mentioned by Berendt as occurring in amber^ and by S^it^^^ •^^ ^oci.^ 
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Oustalet alBO describes a Coniatus from Aix; Heyden, a Eurychirns 
from Eott; and five species of Si tones are described from Oeningen, 
Eott, Aix, and Wyoming. Besides these we have eleven species of 
"Gurculionites" o*f uncertain position, mostly described by Heer, from 
Oeningen, Eadoboj, Schossnitz, Corent, Aix, Corfe, and Spitzbergen. 
Eeferences to Ehynchophora are also made from the following localities 
not otherwise mentioned: Antrim, Dorset, Bournemouth, Lexden, the 
Isle of Wight, the British Isles, and Kdgpur (India), where they form 
the larger proportion of those found. 

5. Family OtiorhyiLcliidee. 

The only references to the occurrence of this family in Mesozoic de- 
posits are an Anisorhynchus described by Weyenbergh from Solenhofen 
and a fragment of an elytron from the Cretaceous of Bohemia, which 
Fritsch figures under the name of Otiorhynchites. 

In Tertiary deposits they are numerous, though not so numerous as 
the preceding family, bearing perhaps the same relation to tbem, in 
point of numbers, as at the present epoch. Phyllobius, Polydrosus, 
and Thylacites are all said by Burmeister to occur in amber, and the 
last genus has been found by Deichmilller at Kutschlin. Heer de- 
scribes a Naupactus from Oeningen and Serres says one occurs at Aix. 
Heer also describes a diluvial Laparocerus from Madeira, Scudder a 
Eudiagogus from Wyoming and an Entimus from Utah, while Smith 
mentions a species referred doubtfully to Strophosomus as found at 
Peckham, England, in lower Eocene beds. A species of Ophryastes 
and two of Otiorhynchus are described from Wyoming, and Heer men- 
tions four existing species of the latter genus as found in the glacial 
clays of Schwerzenbach, Switzerland. Heer also describes an extinct 
genus, Pristorhynchus, from Oeningen. Finally, of the Brachydermi^ 
Heyden describes a Liparus from Sieblos, and Curtis mentions, while 
Giebel describes, one from Aix. Three species of Epicaerus are recog- 
nized from Wyoming, two of Anisorhynchus from Kutschlin and Co- 
rent, and two of Brachyderes from Aix. No extinct genera of this 
tribe are yet recognized. Many unpublished forms of this family occur 
at Florissant. 

6. Family Byrsopids. 

Four existing genera of this group have been recognized in Tertiary 
rocks. Of Brachycerus four species are described, from Oeningen two, 
from Gergovie and Aix one each, and from Aix Serres recognized three 
species as of this family, one of which Oustalet suggests may be Hippo- 
rUimbs Heeri Germ. Serres also refers to a Meleus at Aix, and a species 
of Brachymycterus has been described from Eott. 

7. Family AttelabidsB. 

Ileer describes a «pecies of Attelabus from Oeningen. 
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8. Family Ehynchitidee. 

Oeningen and Rott have each furnished two species of Ehynchites, 
and to the same genus have been referred single undescribed species 
from amber and Aix; in addition to these, a species of Antliarhinites 
has been described from Oeningen and one of Eugnamptus from Wyo- 
ming. 

2. Series Heteeombea Dum^ril, 

1. Family Stylopidee. 

One of the most curious results of Menge's studies of the amber fauna 
was the discovery of an extinct genus of this abnormal type of beetles, 
which in its earliest stages lives parasitic in the abdomen of winged 
bees and wasps. A single male specimen was found, which, on account 
of the trifid antennae, he named Trisena. 

2. Family Ehipiphorids. 

Heyden describes a Myodites from Rott and Stein a Rhipidius from 

amber. Berendt and Menge also mention the existence of Rhipiphorus 

in amber. 

3. Family Meloids. 

The occurrence of this family in Mesozoic rocks is exceedingly doubt- 
ful, the only claim to it being in a figure published by Weyenbergh, 
without comment, of a very obscure object from Solenhofen, which he 
names Meloe bavaricus. 

As to the Tertiaries, Heyden describes a Mylabris from Rott ; Heer, a 
Lytta and a Zonites from Oeningen and a Meloe from Radoboj ; the 
last genus and Cantharis are also mentioned by Goldfuss as occurring 
on the Rhine, and by Menge, Berendt, and Burmeister as found in 
amber. Hammerschmidt exhibited a species of this family from amber 
at Vienna, which Redtenbacher looked upon as the type of an extinct 
genus, and Menge states that among the Cantharidce of his amber col- 
lection are found beautiful and remarkable objects. He also states that 
he possesses one specimen of amber " with seven reddish-yellow larvae 
resembling Meloe larvse at the stage when they live on flowers and then 
attach themselves to bees ; but they possess only two claws at the tip 
of the two-jointed tarsi." A good many specimens of this family hav^ 
been found at Florissant. 

4. Family Pyrochroidee. 

Berendt includes in his list of amber insects a species of Pyrochroa. 

5. Family Anthicidee. 

This family is not very rare in amber, Menge's collection contain- 
ing twenty-seven specimens; but none have been de^wiVi^^^^^^et^^^^ 

m 
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only mentioning an Anthicus. A species of this genus has also beeu 
described from Aix by Oustalet. 

6. Family Mordellids. 

This family also is abundant in amber, but none have been described 
excepting Mordellina inclusa Germ. Berendt also mentions Mordella as 
occurring in amber. 

7. Family (EdemeridsB. 
Berendt mentions (Edemera in amber. 

8. Family Pythid». 

Berendt includes Anaspis among the amber insects of Prussia and 
Gu^rin mentions a species in Sicilian amber. Heer also describes a Py- 
thonidium from the Miocene of Spitzbergen. 

9. Family MelandryidsB. 

Besides a species of Mycterus described by Heer from Oeningen, we 
have a Scraptia figured by Gu^rin from Sicilian amber, and a Hallo- 
menus or Orchesia mentioned by Berendt from Prussian amber. 

10. Family LagriidsB. 

F. Smith refers an amber insect figured by him to a genus allied to 
Statira. 

11. Family GistelidsB. 

This family occurs in the Mesozoic rocks, Heer describing a species 
from the Lias of Schambelen under the name of Cistelites insignis. 

In the Tertiaries little is known of them. Berendt mentions Cistela 
as found in amber and Heer describes a species of this genus from 
Oeningen, as well as four species, which he refers to Cistelites, from 
Greenland, the island of Sachelin, and Oeningen. 

12. Family Tenebrionidse. 

. An elytron found in the Lower Lias or Ehaetic of Hildesheim is fig- 
ured by Koemer under the name Helopides. A species of Tenebrio is 
described by Weyenbergh from the middle Oolite of Solenhofen, but the 
upper Oolite of England has furnished a considerable number of species, 
nine of which have been referred by Giebel orby Westwood to Tentyrium, 
Pimelia, Blaps and Blapsium, Tenebrio, Crypticus, Helopium, Helo- 
pidium, and Diaperidium. They are mostly composed of fragments of 
elytra. (See, also, page 106, note.) 

Considering its extent at the present day and the tolerable variety in 
Mesozoic times, the representation of this family in the Tertiaries was 
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not very large. The Rhenisli brown coal has. furnished species of Bole- 
tophagus, Tenebrio, Uloma, Gonocephalam^ and Platydemaj Tenebrio 
is also recorded from British Columbia, and Boletophagus, as well as 
Hopatrum, from amber. A recent species of the last-named genus, 5» 
sabulosujn, is stated by Meyer to be found in the marls of Hochheim* 
Aix has also been credited with a species of HopatrUm, as well as with 
Asida and Sepidium. Species of Helops have been found at Eisleben, 
Lausanne, and Oeningen, and one, Helops wetteravicus, first described 
by Heyden, from Salzhausen, is said by Heer to occur also in Greenland. 
An extinct genus, Tagenopsis, is described by Heer, from Oeningen, and 
Helopini are said by Westwood and Brodie to occur in the English Ter- 
tiaries. About twenty species of Tenebfionidse have been found at 
Florissant, but they are not at all abundant in individuals. 

3. Series Phytophaga Dum6ril. 

1. Family Brnchidfle. 

All the fossil (Tertiary) species of this family have been referred to 
existing genera. The brown coal of the Rhine has furnished the great- 
est number, viz, two species of Bruchus and one each of Caryoborus and 
Urodon. Oeningen has also its species of Bruchus and Caryoborus, and 
a species of Bruchus has been described from Utah and another in- 
dicated from Aix. A dozen or more species of this family have been 
found at Florissant, only one of which, a Spermophagus, has been de- 
scribed. 

2. Family Ghrysomelidee. 

Fairly represented in Mesozoic rocks, beginning with the Trias, a 
species of Chrysomelites having been described by Heer from the Let- 
tenkohle of Rutihard, in Basel. The Lias of England has 'furnished 
several figured but unnamed species, besides two referred to Chrysomela, 
and Heer figures from Schambelen a couple of forms under the name of 
Bumolpites and Chrysomelites, of which he says it is " difl&cult to say 
what kind of leaves they might have fed upon." The Oolite of Bavaria 
and of England has furnished also some six species referred to Chry- 
somela, besides species of Cryptocephalus and Cassida in the former* 

In the Tertiaries species of this family are very abundant and are almost 
exclusively referred to existing genera. Of the Cassidini we have four 
species of Cassida figured from Oeningen, Aix, and Rott, besides many 
references to the genus at Aix, in amber, and in the Lexden peat. Of the 
Hispini, Menge says that Odontota occurs in amber and Heer describes an 
Anoplitis from Oeningen. Of the Oalerucini we have an extinct genus, 
Oryctoscirtetes, in the Florissant beds, besides three species of Galeruca 
described from Radoboj and Oeningen, and numerous references are at 
hand to the occurrence of the latter genus and of Haltica in amber. 
Adimonia was also found by Fliche in peat at Jarville and a Galerucella 
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by Scudder in British Columbia. The Chrysomelini proper were even 
more numerous: eight species of Chrysomela have been described from 
Oeningen, Aix, and amber, besides four species of Chrysomelites from 
Alaska, Greenland, and Spitzbergen. Numerous references to the occur- 
renceof Chrysomela in amber occur — a genus which, according to Menge 
is the richest in numbers of all Chrysomelidse ; he even records three 
larvae of this genus similarly entombed, and its occurrence at Aix and in 
Lexden peat is also on record; WoUaston also found in the Lexden peat 
a species of Oreina and three species of the same genus are described 
by Heer from Oeningen ; three species of Lina are figured from Oeningen, 
Eott, and Salzhausen, a species of Plagiodera from Eott, and four species 
of Gonioctena from Oeningen, Aix, and Schossnitz. Colasposoma, one 
of the Uumolpinij is credited to amber by F. Smith. Gryptocephalus is de- 
scribed from Wyoming and is said by Menge to occur in amber. Of the 
Glythrinij Heyden describes a Labiostomis from Eott and a Clythra from 
Salzhausen, while Heer describes a second Clythra from Oeningen. Of 
the Criocerinij two species of Lema are figured from Salzhausen and 
Oeningen and two of Criocetis from Aix and amber. Of the Donadinij 
Berendt says that Haemonia occurs in amber and six extinct species of 
Donacia are described from the Quaternary at Sonnaz and Leffe, and 
from the older formation of Schossnitz, Oeningen, and Spitzbergen. As 
many existing species are recorded from the Quaternary deposits or in- 
terglacial clays of Leffe in the Yal Gandino ; at Chamb6ry, La Boise, and 
Ardres, in France ; at Lausanne, Utznach, Diirnten, and Sch werzenbach, 
in Switzerland; atHosbach, inFranconia; andat Durchheim, in Pfalz; 
besides which, undetermined species are mentioned from similar deposits 
in Flanders; Sbt-Yillech^tif and Yannes, in France; and at Mundesley, 
in England. ChrysomelidaB of undetermined genera are recorded from 
Creech, Schossnitz, H6rault, and Florissant, the last place furnishing 
over twenty species. 

3. Family Gerambycidee. 

The lower, middle, and upper Oolites are all credited with some 
species of this family. Two species of Prionus are found in the lower 
members in England, and one of .these also in the Dobbertin Lias; 
Leptura, Mesosa, and Saperdites all occur at Solenhofen, and Prionus 
and Lamia, in the English Purbecks. These are nearly all recognized 
by the elytra alone. Besides these Geinitz has described and figured 
in the Quadersandstein of various localities in Saxony borings of beetles 
in fossil wood, which are credited to insects of this family under the 
name of Cerambycites. 

A considerable variety, though no great number of species, has been 
found in the Tertiary deposits; with few exceptions they have been re- 
ferred to existing genera, and these exceptions all occur in the Lamii- 
ncB, Thus Deichmiiller refers a species from Kutschlin to Mesosites, 
Scudder one from Florissant to Parolamia, and Motschulsky indicates 
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«»n amber species under the name of Dorcadionoides. Allied to these 
Heer describes a Mesosa and a Lamia from Oeningen, Heyden a Lamia 
and Dorcadion from Rott, and Berendt states that Lamia occurs in am- 
ber. Heer describes also two species of Acacthoderes from Oeningen 
and Heyden an Oberea from Eott, while.four species of Saperda are de- 
scribed from the Miocene deposits of Oeningen and the Khiue and the 
same genus is recorded from amber. Casts of large insect larvae are 
also sometimes found in amber, one of which is referable to Saperda. 
Such casts are generally very rare and have indeed not been known a 
great while. They all belong to larvae of this family and the next. Of 
the Cerambydnce proper, Leptura is recorded as found in amber, both as 
larva and imago. Kecydalis also occurs in amber, three species of Clytus 
are described from Oeningen and Aix and a Trachyderes from Sieblos. 
Obrium and Molorchus are recorded from amber and two species are 
described from the Rhenish brown coal under the name of Hesthesis. 
Cerambyx has been found in amber, both as imago and larva, and is re- 
corded also from Oeningen, Aix, and the Rhine. Heyden describes a 
Hylotrupes from Rott and Heer two species of Callidium from Oeningen. 
Species of this last genus have also been referred to as found in amber, 
at Aix, and in the Quaternary deposits of Utznach. Fifteen or twenty 
undescribed species of this family occur at Florissant. 

4. Family SpondylidsB. 

Two species of Spondylis are described by Giebel and Germar from 

amber and the Rhenish coal,'and Goldfuss states that a Parandra is 

found in the latter. The larva also of Spondylis occurs in casts in 

amber. 

4. Series Lamellicornia Latreille. 

1. Family Scarabseidse. 

A few representatives of this family have been found in Mesozoic de- 
posits, and even as far back as the Lias, which has furnished in England 
a fragment referred to Melolontha and in Switzerland a smaller form 
called Aphodiites. Besides these we have in the Oolite of Solenhofen 
species which have been referred to Oryctes and Cetonia, and possibl3^ 
some of the other larger beetles from those deposits will prove to belong 
here. Scardbceides deperditus Germ, belongs to the hemipterous family 
Belostomidse. The Carboniferous fossil from Altenwald, described 
under the name of Troxites, is probably a fruit. 

Species of this family are abundant in the Tertiaries and are almost 
without exception referred to existing genera. Among the Cetonini we 
have five species of Trichius and one of Valgus, described by Heer, from 
Oeningen. Serres speaks of members of this group as occurring at 
H^rault and Curtis catalogues a Cetonia from Aix. Of the Dyndstinij 
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two spedes of Pentodon are described from Eott and Oeningen, and thfe 
last has furnished a Scarabaeus, a genus also recognized by Bertrand 
at Glarus. Among the Butelini, Heyden describes an Anoplognathus 
from Eott, and four species of Anomala are figured from Oeningen and 
Eott, while a new genus, Anomalites, is established by Fri6 for a fossil 
found lying in a very natural position in a cavity of the Stlsswasser- 
quarz of Nogent-le-Eotrou. Among the Melolonthini Fliche recognizes 
the recent Bhizotrogus solstitialis in the peat of the Flemish coast and 
Heer describes an extinct species from Oeningen. Heer recognizes the 
the modern Melohntha hippocastani in the glacial clays of Schwerzen- 
bach and describes a fossil form from Greith, and Novdk another from 
Bjottensee; while, for six other forms from Oeningen and Parschlug, 
Heer establishes the new genus Melolonthites. Serres also recognizes 
Pachypus among the Aix relics. Of the Seridni we have only a Lep- 
itrix and a Serica described by Heer from Oeningen, besides a species 
of the latter genus mentioned by Giebel as found in amber. A species 
of Glaphyrus from Oeningen is the only representative of the Hoplini 
and one of Trox from British Columbia of the TroginL The Oeotrupini 
are more abundant, and include an extinct genus, Ooprologus, described 
by Heer from Oeningen, a Bolbocerus from Kutschlin, with four extinct 
species of Geotrupes from Aix, Oeningen, and the Ehine, besides three 
existing species of the same genus in the Pleistocene of Yannes and in 
the peat below the till in Edinburgh. A species of Hybosorus from 
Oeningen represents the Hyhosorini, and six species of Aphodius de- 
scribed from Oeningen, amber, Eott, and the bone caves of Pennsylva- 
nia, besides the mention of one from the Polirschiefer of Habiehts- 
wald, represent the Aphodiini, The Goprini, again, are both abundant 
and varied. Oeningen has furnished five species of Onthophagus, three 
of Gymnopleurus, two of Copris, and one each of Glaphyrus and Oui- 
tieellus. Curtis also recognizes (fopris lunaris L. in the Pleistocene of 
Mundesley and Oustalet describes an Onthophagus from Aix ; besides 
these, Horn recognizes in the relics from the bone caves of Pennsylva- 
nia species of Phanseus and of Chceridium. Heyden describes an Onitis 
from Eott and Serres recognizes Sisyphus at Aix. Some thirty species 
of undetermined genera of this family have been found at Florissant. 

2. Family Lncanidse. 

Germar describes a Platycerus from the Ehine, Deichmiiller a Dorcus 
from Kutschlin, and Motschulsky figures a Dorcasoides from amber. 
Platycerus is also recognized in amber by Berendt, Dorcus in the Eocene 
of the Isle of Wight by Woodward, and Lucanus in the Ehenish coal 
by Goldfuss and by Giebel. Menge also mentions the occurrence of a 
^single Lucanid in his amber collection. 

(74) 



BCUDDBR.] INSECTA: COLEOPTEEA* *75 

5. Series Sebbioobnia Latreille« 
1. Family Cioidee. 

This little family is represented by a Ois and by a Microzonm described 
from Eott by Heyden. Berendt also recognizes Ois in amber. 

2. Family Lymexylidse. 

Heer names, bnt neither describes nor figures, Hyleccettis cylindricmy 
from Oeningen ; besides this, Atractocerus and Lymexylon have been 
recognized in amber, the latter in both the imago and the larval state. 

3. Family CnpesinsB. 

Motschulsky notes in amber a species which he calls a Cnpoides, from 
its resemblance to Uupes, and the latter is mentioned in his list of amber 

insects by Berendt. 

4. Family PtinidsB. 

Brongniart describes from the Cretaceous of Lottinghem a fragment 
of wood with perforations of a beetle, which he ascribes to a Bostrychus. 

The same genus is recorded as occurring in amber by Burmeister, 
Hope, and Menge, the last recognizing the larva as well as the imago. 
Lyctus and Apate are also both said to occur in amber, and the latter 
at Aix as well. Of the Anobiince, Borcatoma, Anobium, iand Ptilinus 
are recorded from amber, the first also in a larval condition. Anobium 
is stated to occur also in the Isle of Wight, and three species, as well 
as one of Sitodrepa, are described from Wyoming. Ptilinus is also 
mentioned by Heyden as found at Salzhauseti, and the same author de- 
scribes an extinct genus, Xyletinites, from Eott. Among the Ptinince^ 
two species of Ptinus are described by Heyden from Eott and Stosschen 
and the genus is also recognized in amber and at Aix. Eight or nine 
species of the family occur at Florissant. 

5. Family Gleridse. 

Heer describes a Clerus from Oeningen and Giebel one from amber. 
Menge's amber collection contained fourteen specimens of this family 
and Berendt catalogues species of Corynetes, Opilo, and Tillus. A 
single species is found at Florissant. 

6. Family Malachidee. 

Heer describes a Malachius from Oeningen, and this genus, Dajsytes, 
and EbsBus have been found in amber. 

* 

7. Family Lampyridse. 

Heer states that three species of this family have been found in the 
Lias of Schambelen and one of Broditfa sipm^^^twxiXXi^^^'^^st^Siss^^^Js. 
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Forthampton is referred by Giebel to Telephorus. In the Lower Pur- 
becks of Durdlestone Bay Westwood figures a somewhat similar form 
under the name of Telephorium abgarus. 

The family is moderately abundant in the Tertiaries and the species 
are all referred to existing genera. Telephorus claims nine described 
species from Oeningen, Bott, and Badoboj; Chauliognathus, Lampyris, 
and Luciola, one each from Florissant, Oeningen, and Bott, respectively. 
Lampyris is also stated to occur in amber, as are also Lycus and Mal- 
thinus. 

8. Family Buprestidee. 

This family appeared as early as the Trias, a species of Glaphyroptera 
and one of Buprestites being described by Heer from Yadutz ; the 
Bhaetic also has a species from Sweden referred to Buprestites, It was 
already abundant in the Lias, where no less than thirty-three species 
and seven genera were recognized by Heer at Schambeleu ; indeed, no 
other family contained half so many species, and it comprised more than 
28 per cent, of all the Ooleoptera. Two of the genera specified, Euchroma 
and Melanophila (2 sp.), are existing types, but Glaphyroptera (6 sp.), 
Micranthaxia (2 sp.), Buprestites, and Chrysobothrites are extinct types. 
A large proportion of these species are undescribed. A species of Bupres- 
tites is also recognized by Heer in the Lias of Pechgraben, Austria, 
and one is figured by Blake from the English Lias; four or five other 
Liassic species figured in Brodie's work are also referred to this family, 
some under the name of Ancylocheira. The Oolite of England furnishes 
several species, referred mostly to Agrilium, Buprestis, and Buprestid- 
ium, and consisting largely of single elytra, while in the Oolite of So- 
lenhofen the genera BupreStis and Chrysobothris have been recognized. 

Although abundant in Tertiary deposits, this family is not so predomi- 
nating as its past history in the Mesozoic period would lead us to antici- 
pate. It contains, however, a larger proportion than usual of generic 
types deemed extinct, Murray finding one, Lomatus, in the Tertiary de- 
posits of N^gpur, in Central India, and Heer three, Protogenia, Fiisslinia, 
and Buprestites, the last with three species, at Oeningen. Heer also finds 
species of this latter genus at Sieblos, Bovey Tracey, and in Greenland, 
and Giebel four others on the Ehine. Among modern genera we have Agri- 
lus, single species described from Eott and others recognized at Creech 
and in amber; Acmaeodera, two species at Oeningen; Sphenoptera, one spe- 
cies each at Oeningen and at Salzhausen ; Chrysobothris, one species each 
at Stosschen and at Florissant ; Anthaxia, seven species at Oeningen, Salz- 
hausen, and Naumburg; Dicerca, five species at Oeningen, Salzhausen, 
Eott, and Naumburg ; Perotis, five species at Oeningen, Eott, and Mon te 
Bolca; Ancylocheira, ten species in the skme localities; Buprestis, eight 
species in the Ehenish coal and British Columbia, besides unnamed spe- 
cies at Aix and in amber, both in the imago and the larval condition ; 
Capnodis with three, Chalcophora with two, and Eurythyrea with one 
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species, at Oeuingen. Besides these, references have been made to the 
occurrence of uninentioned genera of the family in the Eocene of Borne- 
mouth, Creech, and Dorset aud in the peat of Lexden, in England, and a 
considerable portion of the beetles of E^gpur, in India, are referred here. 
They are rare in amber, Menge having but four specimens in his collec- 
tion of over eight hundred Coleoptera. At Florissant, in Colorado, 
about thirty species have been found. 

9. Family Throscidee. 

Heer figures THxagites floralis Jfrom the Lias of Schambelen and 
Berendt catalogues Throscus from amber. 

10. Family Elaterid®. 

This family is abundant in Mesozoic rocks, commencing with the Lias, 
where, in Switzerland, ten species are recognized by Heer, some of which 
retain to some extent the coloration of the elytra. Megacentrus and 
Elaterites are the names given by Heer to the only two species he has 
figured, and the latter genus is also recognized by him in a species from 
the Jura of Irkutsk, Siberia. Eoemer describes under the name of 
Elateropsis a species from the Ehaetic of Hildesheim, and the English 
Lias has furnished half a dozen species figured by Brodie and named 
by Giebel, all as of the genus Elater. Three species of Elater and one 
of Lacon are credited to the Solenhofen Oolite, and seven species of 
Elater and Elaterium to the English Purbecks. 

The family was abundantly and variously represented in the Tertia- 
ries, but th^ number of species referred to extinct genera is relatively 
small, peyden describes Silicemius from Eott, Giebel Elaterium from 
Corfe, and to Elaterites are referred by Heer and Deichmiiller four spe- 
cies from Oeningen, Greith, and Kutschlin ; four species also are re- 
ferred to Elater from Oeningen, Spitzbergen, and amber, and numerous 
references to the same genus are made from Aix, Utznach, Mundesley, 
Peckham, and Basel. Oeningen has besides furnished among the true 
Elaterini (to which it is probable all the foregoing refer), species of Dia- 
cauthus, Ischnodes, Corymbites, Cardiophorus, Lacon, Ampedos, Limo- 
nius, and Adelocera, of which genera Cardiophorus and Limonius are 
recognized in amber, and a species of Corymbites described from Wyo- 
ming. Oxygonus has two species in Utah, Cryptohypnus one in Wyo- 
ming, besides being recognized in amber, and Campsostemus one at 
Kutschlin. Among the Eucnemini we have only an Epiphanis from 
Utah and the genera Microrhagus and Eucnemis recognized in amber. 
ElateridsB of undetermined position have also been recognized at Floris- 
sant and in British Columbia and in amber. Menge had no less than 
one hundred and thirty specimens in his amber collection, and nearly as 
many are known from Florissant, including a great many species. 
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11. Family DascyllidsB. 

A iDiDQte species of Cyphon, figured by Brodie and named by Giebel, 
bas been found in the Purbecks of England and recognized also by 
Geinitz in the Lias of Dobbertin. 

The same genus has been recognized in the Prussian amber and in 
the Tertiaries of New South Wales. Scyrtes is also catalogued by Be- 
reudt from amber ; the genus Ptilodactyloides was founded on a species 
also found in amber, and Atopa has been recognized at Aix. 

6. Series Olavicornia Latreille. 

1. Family PamidsB. 

An elytron from the English Purbecks, referred doubtfully to Lim- 
nius by Brodie and described by Giebel as an Elmis, is the only refer- 
ence to this family in the Mesozoic. 

2. Family ByrrhidflB. 

Five species of this family, of which three are named and two of these 
figured under the generic title Byrrhidium, have been recognized by 
Heer among the Lias insects of Schambelen. 

Scarcely more than this is known of the family in Tertiary times. 
Three species of Byrrhus are described from Rott and Oeningen, and 
the same genus and Limnichus are recognized by Berendt among the 
insects found in amber. 

3. Family LathridiidsB. 

A single species, Lathridiites Schaumii Heer, is found in the Lias of 
Schambelen. 

In the Tertiaries Heer describes a Corticaria from Aix and Berendt 
specifies Lathridius in his catalogue of amber insects. 

4. Family TrogositidsB. 

Heer recognized four species of this family in the Liassic beds at 
Schambelen, but figures only one, for which he establishes a new genus, 
Oycloderma. 

Trogosita is recorded by Serres at Aix, and nine species of the same 
are described from Oeningen, the Rhenish basin, and Greenland; two 
species of Peltis are also described from Oeningen and Rott, and (Jenin- 
gen has furnished a species of Gymnochila. 

5. Family NitidnlidsB. 

Heer mentions seven species of this family as found in tlio Lias of 
Schambelen, but mentions specifically only Nitidulites argoviensis and 
JPetrorophus truncatus. 
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They are not very abundant in the Tertiaries, considering the present 
extent of the family. Rliizophagus, Ips, Strongylus, and Nitidula are all 
said to occur in amber, and six species of Nitidula and two of Amphotis. 
have been described from Radoboj and Oeningen. A species of Pro- 
metopia from British Columbia and one of Phenolia from Wyoming 
complete the list, excepting that half a dozen undescribed species of 
dift'erent genera are found at Florissant. ^ 

6. Family Histerids. 

The only Mesozoic representative is an obscure specimea from Solen- 
hofen, referred by Weyenbergh to Hister. 

The same genus is represented at Oeninjien by eight species ; two 
species of Hister are found in amber, according to Menge, and half a 
dozen species of undetermined position occur at Florissant. 

7. Family Dermestidse. 

This family has not been recognized below the Tertiaries, and is not 
abundant there, a single species of Attagenus having been described by 
Heyden from Salzhausenand one of Dermestes by Heer from Oeningen. 
Both Anthrenus and Dermestes are, however, said to occur in amber 
and two or three species of the family are found at Florissant. 

8. Family Mycetophagid». 

A single species referred to an extinct genus, Prototoma, is stated by 
Heer to occur in the Swiss Lias and a species of Triphyllus is described 
by Oustalet from Aix. 

9. Family Cryptophagidae. 

Two species referred to an extinct type, Bellingera, figured by Heer 
from the Lias of Schambelen, represent this group in Pretertiary times. 

The only Tertiary species known are an Atomaria from Oeningen, an 
Antherophagus from Wyoming, and a Gryptophagus said to occur in 
amber. 

10. Family GucnjidsB. 

Three species of Sylvanus and one of Passau^ra are said by Menge 
to occur in amber. 

11. Family Colydiidae. 

A species of Cerylon described by Brodie from the English Purbecks 
is the only known Mesozoic species. 

The Tertiary species are known only from amber. Stein describing 
two species pf Pothrjderes and Berendt cataloguing Colydrium. 

(79) 
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12. Family ErotylidsB. 

A species of Mycotretus is described by Scudder from Wyoming. 

13. Family EndomychidsB. 

In amber have been found a species of Lycoperdina, according to 
Menge, and Motschulsky figures a species under the new generic term 
Phymophoroides. 

14. Family Coccinellids. 

Either refeA'ed to Ooccinella or simply to the family are two species 
from the upper Lias or lower Oolite of England, one in the middle Oolite 
of Solenhofen, and* three or four in the upper Oolite of England. 

In the Tertiaries we find a Lasia and a Sospita at Eott and twelve 
species of Ooccinella about equally divided between Oeningen and Rott 
and in no case recognized in both localities. Ooccinella has also been 
found in the Lexden peat and at Aix as well as in amber, where Menge 
records a larva. Scymnus is also recorded from amber and eight or 
ten species of the family occur at Florissant. 

15. Family FhalacridsB. 
Berendt catalogues a Phalacrus from amber. 

16. Family ScaphidiidsB. 

An obscure fossil from Solenhofen is described and figured by Weyen- 
bergh as a Scaphidium. 

In the Tertiaries Heyden figures a new genus, Seniaulus, from Kott. 
Heer describes a Scaphisoma and a Scaphidium from Oeningen and 
the latter genus is recognized in amber. 

17. Family Staphylinidae. 

Brodie figures two rove-beetles from the English Purbecks, which 
Giebel describes under the genera Philonthus and Prognatha, respect- 
ively; these appear to be the only Pretertiary members of the family. 

In Tertiary times, however, the family was abundant and had a varied 
representation, though all the generic types but two or three are recog- 
nized as still existing. -One of the extinct genera, Protactus Heer, with 
two species, was thought by him to represent a new subfamily group, 
ProtactidWj whose nearest relations were with the Homalini. Of thi» 
latter type we have a species of Anthophagus from Kott and a Homa- 
lium from Radoboj, while both genera are said to occur in amber. Of 
the Oxytelini we have two species of Bledius from Oeningen and Wyo- 
ming and two of Oxyporus from Oeningen and Bott, besides both of these 
from amber, and from (.)eningen and Utah two species of Oxytelus, a 
^enus recognized by Moore iu the Tertiaries of New South Wales, The 
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Tachyporini are represented by a single described species of Tachyporas 
^om Eott, though not only this genas but Tachiuus and Mycetoporus 
occur in amber, the first-mentioned abundantly. Of the Fcederinij C us- 
talet describes two species of an extinct genus which he calls Erinnys^ 
£rom Aix, a locality which has also furnished one species each of Ache- 
nium, Lithocaris, and Lathrobium ; the last-named genus has also species 
described from Oeningen and Wyoming, and, besides, Heyden has de- 
iScribedaSuniusfrom Bott and Berendt recognized a Stilicus from amber. 
The Stenini are represented by three species of Stenus from Aix and 
Bott, and it has also been found in amber. Of the Staphylininij there 
are Quedius with two species at Aix and Philonthus with three at Aix 
and Bott (both of these genera being recognized also in amber), Xan^ 
tholinus at Aix, Leistotrophus in Utah, Staphylinites in Wyoming, and 
eight species of Staphylinus at Aix and Oeningen ; this last genus has 
also been recognized in both Prussian and Sicilian amber, on the Isle 
of Wight, at Bott, and in Italy. Finally, of the Aleochariniy Myrme- 
donia and Aleochara have been recognized in ai|iber, a species of Hy- 
gronoma has been described from Aix, and one of Gyrophaena from 
Utah. liTearly thirty species of the family have been found at Floris- 
sant, but are not yet published. 

18. Family PselaphideB. 

We know this family in a fossil state only from amber inclusions. 
Motschulsky recognized two genera, which from their relation to living 
forms he called Eupsinoides and Tmesiphoroides. Berendt notes there 
the presence of Bryaxis, Euplectes, and Pselaphus, and Menge that of 
Bythinus. 

19. Family Panssidee. 

Menge mentions the occurrence of Paussus in amber. Motschulsky 
figures from Menge's collection a species which he recognizes as a dis- 
tinct type, Paussoides, and Stein describes an Arthropterus from the 

same. 

20. Family Scydmeenidse. 

Oustalet describes a Scydmaenus from Aix, Berendt recognizes the 
same genus in amber, and Motschulsky mentions as found in amber a 
distinct type, Scydmaenoides. 

21. Family SilphidsB. 

An obscure Solenhofen fossil is figured by Weyenbergh as a Silpha. 
Besides this the only Mesozoic form is a fragment from the Cretaceous 
of Kouni6, referred by Fric to Silphites. 

I This name is preoccupied in Lepidoptera (Schrank, 1801). It may be called Litho- 
planes (Ai^of, irMv^g), 

Ball 31 6 
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The family is poorly represented in the Tertiaries. Anisotoma and 
Oatops are credited to amber and four species of Silpha are described 
from as many localities : Oeningen, Badoboj, the Ehine, and Spitzbergen. 
Besides these Heer has recognized the recent 8. diepar Herbst in the 
glacial clays of Schwerzenbach. Two other species of the family have 
been found in a single example, each, at Florissant. 

22. Family Hydrophilidee. 

This family was abundantly represented in Mesozoic times. Its first 
recognition is in the Ehaetic, Heer describing a specimen of Hydrophil- 
ites from Sweden. In the Lias of Switzerland no less than fifteen spe- 
cies have been recognized by Heer, where, next to the Buprestidae, they 
are the most abundant of beetles at Schambelen. Only a few of the 
species have been described or figured by Heer, but these have all been 
referred to extinct genera : Hydrophilltes (3 sp.), Wollastonites, and 
Hydrobiites. The English Lias has also furnished a species referred 
by Giebel to Berosus, and the Purbecks of the same country several 
species figured by Brodie and referred by Giebel to Helophorus (2 sp.), 
Hydrophilus (2 sp.), and Hydrobius, besides some unnamed forms. 
Weyenbergh also looks upon the Scarabceides deperditus of Germar, 
from the Oolite of Solenhofen, as a Hydrophilus, but it is rather a 
Belostoma. (See p. 61.) 

The family is equally well represented in Tertiary times. A species of 
Oercyon from British Columbia represents alone the SphcBridini. Of the 
Hydrohiinij an extinct genus Escheria, with two species, is described by 
Heer from Oeningen. and has, perhaps, another on the Ehine ; two spe- 
cies of Berosus are known from Wyoming, four of Laccobius from Aix, 
Oorent, Bott, and Wyoming, two of Philhydrus from the last, and 
six of Hydrobius . from Oeningen, Aix, Spitzbergen, and Wyoming. 
The Sydrophilini are the most abundant, showing two species of Tropis- 
ternus from Wyoming, six of Hydrous from Oeningen and Eott, and 
eleven of Hydrophilus from Aix, Parschlug, Chexbres, and Oeningen, 
besides the interglacial beds near Basel. Hydrophilus piceus L. has also 
been recognized by Sordelli in Italian peat, and the genus has been recog- 
nized at Florissant and in the Isle of Wight. Heer also describes two 
extinct genera, Hydrophilites and Hydrophilopsis, the former with a 
species from Greenland, the second with one from Oeningen, to which 
Oustalet adds a second from Aix. The Eelophorini are represented by 
two species of Helopliorus from Oeningen and one of Ochthebius at Eott. 

7. Series Adephaga Olairville. 

1. Family Gyrinidse. 

The Lias furnishes a considerable number of species of this family, 

Heer finding seven in Switzerland and two being known from England. 

Meer retidra all his species to Gyrinitea and Gyrinus, but only figures 

m 
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four of them, all but one Gyrinites. The two English species are both 
figured by Brodie and named Gyrinus by Giebel. The only other 
Mesozoic form known is a Gyrinus from Solenhofen. 

They are not so abundant in the Tertiaries, the only extinct species^ 
known being three of Dineutes from Oeningen and one from amber rC' 
f erred by Motschulsky to a distinct genus Gyrinoides. Gyrinus is also 
recognized by Menge in amber and the modern 0. natator L. and (?. 
marimis Gyll. were found by Heer in the glacial clays of Switzerland at 
Schwerzenbach and Basel. 

2. Family Dytiscidse. 

This family has not been recognized in the Swiss Lias, but the En- 
glish has furnished a single species referred to Laccophilus. The Oolite 
of Bavaria and th,at of England each possesses a species of Dy tiscus and 
one of flydroporus. 

It is tolerably abundant in the Tertiaries, but all the species have been 
referred to existing genera. Oybister is j^epresented by three species at 
Oeningen and Locle, Eunectes by one at Oorent, Hydaticus by two at 
Oeningen, Dy tiscus by six at Oeningen and Hohgau in Miocene beds, and 
at Merla, Italy, in the*Quaternary, besides which the genus has been 
recognized in the Isle of Wight Tertiaries, on the Rhine, and at Aix. 
Heer describes two species of Oolymbetes, from Oeningen and Eadoboj, 
and one is recognized at Aix by Hope; Heyden describes an Agabus 
from Eott and Menge says it occurs in amber, while Aymard quotes two 
species of Necticus as found at Le Puy. Heer again describes two spe- 
cies of Hydroporus from Oeningen and a Laccophilus from Spitzbergen, 
and the latter genus has been recognized in Utah. Heyden describes a 
Pelobius from Rott. 

3. Family Garabidse. 

This family is one of the most abundant in species, whether iq Meso- 
zoic, Tertiary, or present times. It reaches back to the Rhaetic, Heer 
having found one species among those of Sweden examined by him, 
which he refers to the extinct genus Carabites. In the Lias they are 
more plentiful, Heer having found eleven species at Schambelen, al- 
though he has only named and figured four, of which he refers three to 
Carabites and one to the extinct genus Thurmannia. One of the spe- 
cies of Carabites has also been recognized at Dobbertin, and an addi- 
tional species in the Austrian Lias. Three species in the English Lias 
figured by Brodie are referred by Giebel to Harpalus. The Oolites have 
furnished a greater variety of forma, a dozen species from the English 
Purbecks having been referred by Giebel to Carabus, Harpalus, Cymin- 
dis, and Camptodontus, and by Westwood to Harpalidium ; one species 
of Carabus also is found in the lower Oolite of England, and species 
referred to Carabus and Carabioina have been found in the middle Oolite 

(83^ 



84 REVIEW OF FOSSIL INSECTS. [bull. 31. 

of Solenhofen. Lastly, Fric figures under the name of Brachinites a frag- 
ment of an elytron from the Cretaceous of Bohemia. (See p. 106, note.) 
In the Tertiaries this family is very abundant and varied, especially 
Umong the Sarpalince. In the Harpalini proper, Harpalus has eleven 
species from Eott, Aix, Oeningen, and Eadoboj, besides the recent H. Ice- 
"i^icollis in the glacial clays of Schwerzenbach and others reported from 
amber and the Pliocene of Mundesley ; Heer describes also one species 
each of Sinis and Dichirotricus from Oeningen. Of the OhlcBniini we have 
only the genus Chlsenius, two species of which are known, one from am- 
l)er and the other from the bone caves of Pennsylvania. Of the Brachy- 
ninij sl single species of Brachynus from Oeningen. Of the Selluonini^ a 
species of Polystichus from Aix, another reported in amber, and one of 
fielluomorpha described from the same. The Lehiini are more varied 
Und abundant : Motscbulsky has credited two extinct genera, Agatoides 
and Cymindoides, to amber, besides which Dromius and Cymindis are re- 
ported from the same; species of Cymindis are also described from Oenin- 
gen and the Pennsylvania bone caves, and of Lebia from Salzhausen. 
Among the Flatynin% a species of Platynus has been found in Wyoming, 
another in the Quaternary beds of La Boisse, and a recent species, P. 
graeilis Gyll., in the Pleistocene of Jarville. B.^v has found an Ancho- 
menus at Eadoboj and Menge recognizes it in amber, which also har- 
bors Galathus. Of the Idcinini, five species of Badister occur at Oenin- 
gen, Horn finds two of Dicaelus in the Quaternary bone caves of Penn- 
sylvania, and WoUaston recognizes Licinus in the Lexden peat. The 
Pterostichini are still more varied: three species of Pterostichus are 
known from Oeningen and the peat of Wohlscheid, and it has als9 been 
noticed in amber and in the Pennsylvania bone caves ; two species of 
Argutor are described from Oeningen, and a recent species, A. vemaliSj 
in the interglacial clays near Basel ; another recent species, Omasem 
nigrita, occurs in similar beds at Durnten 5 two species of Feronia are 
described from Aix and one is said to occur in the Pleistocene of XJtz- 
nach; four species of Amara occur at Oeningen and Hochheim, one of 
Stomis at Aix, and a Loxandrus in the glacial clays near Toronto, 
Oanada. Among the Pogonini we have two species of the extinct 
genus Trechinites at Oeningen. Motschulsky recognizes anothef ex- 
tinct type, Trechoides, in amber, and Fliche finds the recent Patrohus 
exca/oatus in the Pleistocene of Jarville. Of the Bemhidiini only Bem- 
bidium has been found, but of it four species, in amber, in Wyoming, 
and at Aix, besides the recent species, B. nitidulum and B, dbtusum^ in 
peat at Jarville. A species of Panagaeus, found at Aix, represents 
alone the PanagmnL When we come to the Oarahince proper we find 
among the Scaritini an interesting extinct type, Glenopterus Heer, rep- 
resented by a single species at Oeningen 5 Heer also describes a Scarites 
from Eadoboj and Clivina occurs in amber. The Nebriini are repre- 
sented by I^ebria, which has one species each at Oeningen, Aix, and 
in British (Joiumbia, and has been detected also in amber. A single 
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Loricera from the glacial clays of Toronto, Canada, represents the Lo- 
ricermi^ and three species of Oychrus, described from the Pennsylvania 
bone caves and from Wyoming, the Cychrini; while for the Carahini no 
less than ten species of Galosoma are described from Aix, Oeningen, 
Locle, and the Bhine, eight species of G^rabites from the polar regions, 
Oeningen, and Durnten, and a recent species of Carabus, C. arvemiSj is 
found at Schwerzenbach ^ the genus has also been recognized in amber. 
Other undetermined species of Oarabidae have been reported from An- 
trim and H^rault, and some thirty species occur at Florissant. 

4. Family GicindelideB. 
BruU^ rex>orts a species of Gicindela in amber. 

C — METABOLA Packard (ex Leach). 

Body generally small, cylindrical, distinctly triregional, and well con- 
structed for swift or directed flight. Thorax highly organized and 
compact, the prothorax insignificant, the abdomen generally peduncu- 
late. Mouth parts haustellate. Front wings membranous, generally 
larger, often much larger, than the hind pair, the veins generally dis- 
tant and the membrane without reticulation. Metamorphosis complete ; 
pupa inactive. 

5. Order DIPTERA Linn6. 
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third joint inflated and the remainder reduced to two or three taper- 
ing joints or a bristle. Mouth parts adapted for piercing and sucking, 
the greatly developed fleshly labium (which is destitute of palpi) serv- 
ing as a gutter for the reception of the lancet-like maxillae and mandi- 
bles. Prothorax reduced to sjb most a mere collar on the front of 
the mesothorax, which latter is developed at the expense of both the 
other parts of this region. Front wings membranous, never folded, 
generally slender, with an inferior basal lobe, the veins in front crowded, 
behind distant, the cross-veins few and definitely placed; no reticula- 
tion. Hind wings reduced to a club-shaped lamina. Legs very slender. 
Metamorphosis complete, the appendages of the pupa free, but the 
whole pupa often undergoing its transformation within the larval skin. 
These metamorphoses are characterized as orthorhaphic when the 
pupa escapes by a T-shaped vent in the larval skin and cyclorhaphic 
when it escapes through a circular opening forming a lid. Correspond- 
ing exactly to this and to structural distinctions in the wings, the 
larva, which is apodal or vermiform, is either acephalous, the first 
segment never being chitinous (Cyclorhapha), or has a more or less 
perfectly developed head (Orthorhapha). 

1. Division Diptera cyclorhapha Brauer. 

The only Mesozoic species (excepting a couple of Syrphidae) referred 
to this division of the Diptera, and possibly belonging here, is Musca 
lithophila from Solenhofen, an object so obscure that it is not even cer- 
tainly a Dipteron. 

In the Tertiary rocks this division is much more rare than the other 
Diptera, and, with the exception of the Syrphidae, may be treated as a 
whole. 

Four species of Musca, using the term in a broad sense, are described 
by Presl from amber, and Schlotheim, Burmeister, and Gravenhorst 
also refer to it in the same way. Larvae of this division, under the names 
of Musca and Muscidites, are described from Utah and from the Bhine. 
A vast host of undetermined genera of several of the families occurs at 
Florissant. Our present knowledge, however, is largely dependent 
upon amber. To take the series of families in their natural order, we may 
begin with the PlwridcBj where Loew has recognized eleven species of Phora 
in amber, some of them differing greatl,y from modern forms ; of the Agro- 
myzidce, a species of Agromyza has been found at Radoboj and a larval 
mine on XJlmus at Schossnitz has been referred to the same genus by Gop- 
pertj of the Osdnidoe, Ohlorops occurs in amber; of the JDrosophilidcBj 
Drosophila, in amber; of the Ephydridoe^ Ochtera at Aix and Ephydra 
in amber; of the SapromyzidWy Sapromyza in amber; of the LonchceidcBj 
one species each of Palloptera and Lonchaea, described from British Co- 
umbia ; of the Trypetidce^ one species of Tephoritis from Eadoboj; of 
the Ortalidce, an extinct genus Lithortalis from British Columbia (eight 
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or ten species of this or the preceding family occur at Florissant) ; 'of the 
' Micropezidce, Oalobata (two species) in amber; of the PsilidcBj an extinct 
genus Psilites described from Kadoboj ; of the Sciomyzidce^ three spe- 
cies of Sciomyza described from British Columbia ; of the Eelomyzidce, 
two species of Heteromyza described, one from Utah and one from Wy- 
oming, and Helomyza recognized in amber; of the Gordyly^ridce, Sca- 
tophaga in amber, Cordylura at Eadoboj ; perhaps also Heer's Bipter- 
it€8 ohsoletum belongs here (Massalongo's Dvpterites Angelina from Monte 
Bolca is quite unintelligible) ; of the AnihomyidWj six species of Antho- 
myia described from Eadoboj, Eott, and British Columbia, besides 
which Anthomyia and Eriphia have been found in amber and species of 
undetermined genera occur at Florissant; of the MmcidcBj Stomoxys is 
referred to by Giebel as occurring in the Tertiary (without specification) 
and Loew recognizes the family in amber; of the TachinidcBj Tachina, 
Echinomyia, and undetermined genera in amber, and a species of Echi- 
nomyia described from Oeningen; of (Estridce^ CEstrus in amber and at 
Florissant, with possibly the larva from Oeningen described by Heer 
under the name of Dipterites ohovatum; of Pipunculidas^ Pipunculus in 
amber and half a dozen species of the family at Florissant ; of Gonop- 
idcBj an extinct genus, Poliomyia, has been found in Wyoming, and a 
second, unnamed, has been briefly characterized by Loew from amber. 

Family Syrphidee. 

A very obscure object from Solenhofen is referred by Weyenbergh to 
Oheilosia, and Giebel refers to a new genus, Eemalia, a minute fly fig- 
ured by Brodie from the English Purbecks, but its reference here is 
very doubtful. 

In the Tertiaries this family is more abundant and varied than any 
of the other families of Diptera cyclorhapha. Burmeister and Serres 
both recognize Microdon at Aix, Pipiza has been described from Eott, 
Cheilosia from Wyoming, and seven species of Syrphus from Oeningen, 
Eadoboj, Eott, and Sinigaglia, besides which it has been recognized in 
amber. In amber, also, are found two peculiar genera allied to Oscia 
and Xylota, besides Cheilosia, Yolucella, and Criorrhina; Ehingia is 
noticed at Aix, Eristalis described from Utah, Helophilus and Mero- 
don from the Ehine, and Milesia from Wyoming. Lastly some thirty or 
more species of various genera occur at Florissant, a considerable num- 
ber of them in a remarkable state of preservation. 

2. Division Dipteba obthobhapha Brauer. 

1. Section Braohyoeba Zetterstedt. 

1. Family Dolichopodidee. 

This family is particularly abundant in amber, Loew having counted 
not less than sixty-eight species of the genera Dolichopus^ Eha^bimsL^ 
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Porphyrops, Psilopus, Medeterus, and Chrysotus. Giebel describes a 
single species each of Medeteras and Ghrysotas from amber, and the 
genns Dolichopns has been recognized at Sieblos and in Wyoming and 
British Columbia. 

2. Family Empidee. 

Weyenbergh figures a fly from Solenhofen under the name of £Jmpidia 
Wulpii and a species from the Wealden of England figured by Brodie 
is referred by Giebel to a new genus, Hasmona. 

All but one of the twelve genera which have been recognized from the 
Tertiaries are known from amber. Of the Tachydromina we have three 
species of Hemerodromia, five of Tachypeza, seven of Tachydromia, and 
one of Drapetis recognized by Loew in amber. Of the Emj^dina proper, 
Loew found twenty-one species of Ehamphomyia, sixteen of Empis^ 
three of Leptopeza, three of Oloma, and two of a genus near Hilara, all 
from amber ; besides which Giebel describes two species of Empis from 
amber and two are described from the Ehenish coal; the genus has 
been recognized also at Aix and Heer describes an extinct genus, Hi- 
larites, from that place. Of the Hybotina all again are amber species^ 
Loew recording two species of Hybos and one of Brachystoma, while 
Giebel describes a species of Thirza. 

3, Family Cyrtidad. 

A species of Acrocera is described from Utah. 

4. Family TherevidsB. 

One species of Thereva is described from the Bhine and three were 
recognized by Loew in amber. 

5. Family Bombylidee. 

The only species known to Loew from amber was a Oorsomyia, but 
Giebel describes a Lomatia and Burmeister mentions an Anthrax from 
the same. Anthrax is also said to occur at Oeningen and on the Ehine 
and Germar describes an Anthracida and a Phthiria from the Ehine. 
Berendt also recognized Bombylius in amber and Schlotheim says it oc- 
curs at Oeningen. Florissant has a great variety of forms of this fam- 
ily, though the species are rare in individuals. 

6. Family Nemestrinidad. 

Serres mentions a Kemestrina at Aix, and a new genus, Palembolus^ 
is described from Florissant, which has, besides, several other species 
belonging to this family or to Midaidae. 
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7. Family Asilidse. 

This family is represented in the Mesozoic rocks by an insect in the 
Lower Lias of Forthampton, Eng., referred by Brodie to Asilns, and 
by one from the Oolite of Solenhofen, called Asilicus by Germar. 

In the Tertiaries we have five species of Asilus described from amber, 
Oeningen, and Kadoboj, besides which it is reported from Aix and Eottf 
of the section Basypogonina there is an extinct genus, Stenocinclis, found 
in Wyoming. Holopogon has an amber species and Leptogaster one at 
Eadoboj ; Dasypogon also is reported as found in both Prussian and 
Sicilian amber. This family and the following are abundantly repre- 
sented at Florissant, and the former also occurs in British Columbia^ 
and, according to the author of the Ittiologia Veronese, in Italy. 

8. Family LeptidsB. 

Atherix and Leptis are the only genera of this family described as 
fossil; of the former four species were known to Loew from amber, of the 
latter five, and, besides this, it has been recognized by F. Smith in the 
Eocene deposits of the Isle of Wight. 

9. Family Tabanidee. 

This family is rare in a fossil state. Loew found but a single speci- 
men in amber, belonging to Silvius, and it has not been otherwise re- 
ported from that source. Heer figures a species of Hexatoma from 
Oeningen. Aymard referred an undescribed species from Le Puy to a 
dis inct genus, ^moaipus. Tabanus has been reported to occur in the 
lihenish coal and at Aix and Malfatti finds a specimen referred to this 
family in the calcareous tufa of the Quaternary of Grone, Italy. 

10. Family Acanthomeridad. 

A single specimen of a species of Arthropeas was found by Loew in 

amber. 

11. Family Stratiomyidad. 

The larger part of the fbssil species of this family have been recog- 
nized at Aix, where Giebel describes a new genus, Curtisimyia, and 
Hope figures an Odontomyia. Serres also recognized there species of 
Nemotelus, Oxycera, and Sargus. In addition to these, Oustalet de- 
scribes a species of Stratiomys from the Miocene of Pontary, and the 
same genus has been recognized in larvae at Bernouville (Quaternary) 
and at Eott, and Beris by Giebel at an unmentioned Tertiary locality. 
At Florissant there are a half dozen species of different genera. 

12. Family Xylophagidee. 

^ Loew found in amber a large species of Xylophagus, two species of a 
new genus (Bolbomyia), one species of still another extinct ^exi\k&^^b3w^^^ 
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8oma), and one species each of Electra and Ghrysothemis ; most of them 
are known by single examples. Heer also describes a Xylophagns from 
Aix, where Serres had already recognized its presence. 

2. Section I^ematooeba Latreille. y 

1. Family RhyphideB. 

A very fragmentary fossil from the English Purbecks is figured by 
Brodie under the name of Rhyphus priscusy but is referred by Giebel to a 
special genus, Bria. It is doubtful whether it belongs here ; it is indeed 
more probably a Ohironomid. 

The family is recognized in Tertiary limes by four species of Rhyphus 
credited by Loew to amber, by the occurrence of the same genus in Sici- 
lian amber according to Gu6rin, and by a species of the same described 
by Heer from Radoboj. 

2. Family Tipulidee. 

Several species of Tipulidae are referred to by Brodie, Westwood, 
Buckman, and Murchison as found in the Lias and Purbecks of Eng- 
land, but in some instances where they are figured they certainly belong 
to other families of Nematocera. One doubtful species, called Tijpularia 
Teyleriy has been recognized by Weyenbergh in the Oolite of Solenhofen. 

In the Tertiary beds no family of Diptera has attained such variety, 
although the number of individuals found has not been so large as, for 
instance, in the Bibionidse. It is also peculiarly rich in extinct genera. 

Of the Tipulidae with short palpi we have a large number recognized 
by Loew in amber; such are: Rhamphidia, 4 sp.; Elephantomyia, 3 sp.j 
Cylindrotoma, 4 sp.; Trichocera, 2 sp.; Eriocera, 2 sp.; and Erioptera, 
14 sp.; besides the following extinct genera peculiar to amber: Tri- 
choneura, 3 sp.; Galobamon, 1 sp.; Haploneora, 4 sp.; Critoneura, 2 
sp. ; Tanymera, 4 sp. ; Tanysphyra, 1 sp. ; Ataracta, 8 sp. ; and Styr- 
ingomyia, a genus also found in copal, 1 sp.; in addition Giebel de- 
scribes two species of Limnobia in amber and it has been recognized s 
by a dozen other species at Radoboj, Aix, Oeningen, and on the Rhine; 
Erioptera also has one species at Rott and Trichocera one at Aix ; in 
addition to which we have, of genera not represented in amber, a Rhi- 
pidia at Radoboj and three species of Dicranomyia in Utah ; Utah also 
furnishes three extinct genera, Cyttaromyia, Spiladomyia, and Prono- 
phlebia, with one species each. At least fifteen or twenty species of 
this group have been found at Florissant. 

Of the other Tipulidae Loew found in amber sixteen species of Tip- 
ula, one of Macrochile, and four of Dixa; Berendt reports also Adetus. 
Tipula has also been found abundantly in other places, about eleven 
species having been described from Radoboj, Aix, Elrottensee, Italy, 
and Utah, besides having been mentioned from Sicilian amber and as 
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a larva at Sieblos. Fephrotoma has also been credited to Aix by 
Serres, Otenophora described from Eott, and Ptychoptera from Krotten- 
see. This division has been found in still greater abundance than the 
other at Florissant and is even richer in individuals. The family is also 
recognized by H. Woodward in the Eocene deposits of the Isle of Wight 
and Aymard records two species of an extinct genus at Le Puy. 

3. Family Fsychodidee. 

This family is known in a fossil state only from amber, in which Loew 

has found eighteen species, a number which he thinks may be reduced 

by more abundant material. Six species of the existing genus Psychoda 

are recognized, while the other genera are all peculiar to amber, Phalae- 

nomyia with nine species, Diploneura with two, and Posthon with one 

species. Psychoda was also recorded among amber inclusions by Bur- 

meister. 

4. Family Ghironomidee. 

One would scarcely expect the delicate, minute flies Of this family to 
be preserved from Mesozoic times, yet they seem to be not altogether 
unknown. Two species referred to Macropeza are figured, one by Gei- 
nitz from the Lias of Dobbertin and one by Brodie from the English 
Purbecks ; two other obscure forms from the English Purbecks are fig- 
ured under the name of Ohironomus ; and Gorethrium pertinax and 
Cecidomium grandcevum of Westwood, from the same beds, appear to 
belong to this family rather than to the Cecidomyidae or Oulicidse. 
Bhyphus priscus Brodie, from the English Purbecks, also probably be- 
longs here and not to the Rhyphidse. 

The family is very abundant in amber, Loew having found seven 

species of Tanypus, more than forty of Chironomus, and twenty-six of 

Oeratopogon. Giebel also describes two spe.cies of Ohirononjus and one 

of Oeratopogon from amber, and these genera had previously been rec- 

ogni;^ed as occurring there by Burmeister, Erichson, and others. Duis- 

berg also records a peculiar genus, Sendelia, from the same. But the 

occurrence of the family in a fossil state is not confined to amber: thirteen 

species of Ohironomus have been described from Rott, Oeningen, Bado- 

boj, and Utah, and the genus has been recognized also in Wyomipg, 

while numerous pupae distinguishable as belonging to several species 

are recorded by Heyden from Rott. Oeratopogon has also a species at 

Rott, and it has been recognized at Aix and in Sicilian amber. Numerous 

specimens of the family occur at Florissant, but they are usually in very 

poor condition; they have also occurred in the British Oolumbia Ter- 

tiaries. 

5. Family CulicideB. 

The English Purbecks have furnished two species which have been 
referred to this family, one a very obscure object, called Tanypua dubivA 
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by Brodie, but referred to a new genas, ABuba, by Giebel; the other, 
a wingless specimen, but with antennae and legs preserved, called Oulex 
fossilis by Brodie. 

The only members of this family found by Loew in amber are a species 
of Mochlonyx and one of Oulex ; Giebel also describes a species of Culex 
from amber and species have been described from Eott and from Utah. 
Heyden also describes another species from Rott, under the name of 
Oulicites, a Corethra is described from Utah, and one is mentioned from 
Aix. Two or three species only of this family in single examples are 
found at Florissant and it has been recognized in the Isle of Wight 
Tertiaries. 

6. Family Bibionidee. 

Although species supposed to belong to this family have been re- 
ported from Mesozoic rocks, it is doubtful whether it is yet recogniza- 
ble before Tertiary times. Protomyia dtibiUy figured by Geinitz from the 
Lias of Dobbertin, is certainly not a Dipteron at all. 

In Tertiary times, however, they are among the commonest of insects, 
as far as individuals go, though they are not correspondingly rich in 
species, and in amber they are comparatively rare, the genera most 
abundant in the rocks being almost or altogether absent. The species 
found by Loew in amber are one of Dilophus, two of Plecia, and three of 
Scatopse. Bibio is also reported from amber by Gu^rin, Serres, and Bur- 
meister, but they probably mistook some other genera for Bibio or used 
the term in the broad sense of the family, since Loew says it " appears 
strangely enough to be altogether wanting." Of these genera, Dilophus 
and Plecia^ occur in the rocks, the former in a single species at Rott and 
indicated only at Aix (Serres), the latter in considerable abundance, 
for over twenty species are described from Oeningen, Radoboj, Aix, Rott, 
Parschlug, Corent, Auvergue, Krottensee, Wyoming, and British Co- 
lumbia, while an allied extinct genus, Epiplecia Giard, occurs at Corent; 
Bibio is even more numerous, over forty species having been described 
from Oeningen, Rott, Corent, Aix, Radoboj, Wilhelmsfund, Krottensee, 
T^Uya, Felek (near Klausenburg), and Monte Bolca ; and Bibiopsis,* an 
allied extinct genus, has five species from Salzhausen, Ejottensee, Aix, 
and Rott. Another extinct genus, Protomyia,^ has nearly forty species 
at Oeningen, Aix, Krottensee, Corent, and Rott, while Penthetria has 
four species at Radoboj and Corent, besides being recognized at Aix and 
Krottensee. Fully one thousand specimens of this family have been 
found at Florissant, but the species are not correspondingly numerous, 
being apparently but fifteen or twenty in number. 

1 The species first referred to Protomyia and Bibiopsis by Heer, who founded th© 
genera, are not included under these names in this enumeration^ since Loew consid- 
ered them all to belong to Plecia and the genera as without foundation. Those since 
published have not been critically examined. Penthetria Hmilkameena Scndd., from 
British Columbia, is a Plecia. 
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7. Family Simolidse. 

The Purbecks of England famish two species, Simulium humidum 
Brod. and Simulidium priscum Westw., apparently belonging to this 
family. 

In the Tertiaries the genus Simulium has been recognized in a species 
described from Eott by Heyden, in six species recorded by Loew from 
amber, and in one found by Gu6rin in Sicilian amber. 

8. Family Mycetophilidse. 

In the Mesozoic this family is represented only in the English Pur- 
becks. Here we recognize species figured by Brodie under the genera 
Platyura, Macrocera, and Sciophila, and credited by Giebel to new 
genera, Adonia, Sama, and Thimna, respectively ; also a second Sciophila, 
which is very obscure, and a species figured by Westwood, which Giebel 
refers to an extinct genus, Thiras, 

In the Tertiaries this family is one of the best represented and is 
abundant in generic types, though, as compared to the Tipulidae, few of 
these are extinct. The greater number have been found in amber, and, 
as in the Bibionidse, such as have been found in the rocks belong gen- 
erally to genera distinct from those occurring in amber. The following 
genera have been found in amber by Loew : Zygoneura, 1 sp.; Sciara, 
21 sp.; Mycetophila, 23 sp.j Leja, 26 sp.; Sciophila, 16 sp., besides 3 
described by Giebel ; Sciobia, 19 sp. ; Platyura, 16 sp. ; Macrocera, 6 sp. ; 
Heterotricha, 1 sp. ; Dianepsia, 2 sp. ; Mycetobia, 5 sp. ; Aclada, 2 sp., 
and Diadocidia, 1 sp. Boletophila is also reported in amber by Bur- 
meister and four of the genera mentioned above have been found in 
the rocks, viz : Sciara, of which twelve species have been described, from 
Aix, kadoboj, Oeningen, Eott, Krottensee, and British Columbia, be- 
sides mention of several other species at these same places; Mycetophila, 
fifteen species, from Eadoboj, Aix, Oeningen, and Utah, besides other un- 
named species from Aix and Auvergne; Sciophila, one from Parschlug; 
and Diadocidia, one from Green River. Of the genera above mentioned, 
four are peculiar to amber, Sciobia, Heterotricha, Dianepsia, and Aclada ; 
and an extinct genus, Sackenia, has been found in Utah. Further than 
this, five species of Oordyla and one of Boletina are known from Eott, 
two of Brachypeza, one of Trichonta, and one of Boletina from British 
Columbia, and one of Gnoriste from Utah, the last being also indicated 
from Aix. Species of undetermined genera have also been reported from 
Sicilian amber, Eott, Wyoming, and Florissant, in the last of which more 
than thirty species have been found. 

9. Family Gecidomyidee. 

Our knowledge of this family also is largely due to amber. In the 
Anaretina the only genus found by Loew is Campy lomyza, of which he 
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records five species. An extinct genus, Lithomyza, is, however, described 
from Utah, apparently belonging to this section. Of the Cecidomyinoy 
Loew found the extinct genus Monodiciana, with one species in amber, 
together with eighteen species of Oecidomyia, distributed among the sub- 
genera Diplosis, Cecidomy ia, Dirhiza, Epidosis, and Synapta. Lasioptera 
was also recognized in amber by Burmeister and has been described 
from Wyoming, while three species of Oecidomyia have been described 
from Oeningen, Eott, and Aix, and recognized also in Sicilian amber. 

6. Order LEPIDOPTERA Linn^. 

BIBLIOGRAPHY. 

(See, also, pp. 32 and 36.) 

BoUduvalf c/. A. Rapport sar une empreinte de L^pidopt^re tronv^e dans ]es maraes^ 

des environs d'Aix en Provence. Ann. soc. entom. de France. Tome IX. PI. 8. 

8vo. Paris, 1840, 
Butler^ A, G. On fossil butterflies. Lepid. exot. Part 15. PI. 48. 4to. London, 

1873, 
Daudet, H. Description d'ane chenille fossile tronv^e dans le calcaire d'Aix. Rev.. 

mag. zool. [3.] Tome IV. PI. 17. 8vo. Paris, 1876. 
Lefebvre, A, Observations relatives h, Fempreinte d'un l^pidopt^re fossile. Ann. soc. 

entom. de France. [2.] Tome IX. PI. 3. 8vo. Paris, 1851. 
Soudder, S. H, Description d'un noaveaa papillon fossile troav6 k Aix en Provence. 

Rev. mag. zool., 1871-72. PI. 7. 8vo. Paris, 1872. 
Fossil butterflies. 3 plates. 4to. Salem, 1875. 

Body cylindrical, elongated, completely triregional, the integument 
delicately coriaceous. Antennae long, filiform, and, excepting sometimes 
for regular, lateral, laminate outgrowths, simple. Mouth-parts ar- 
ranged for sucking, the greatly elongated maxillae forming a hollow 
canal by the union of their channeled inner surfaces and capable of roll- 
ing up like a watch spring between the appendages of the labium ; man- 
dibles aborted. Pronotum insignificant, but distinct from the compact 
thorax, which is composed subequally of the other two joints. Wings^ 
subequal; generally very large, membranous, the hinder pair soqpietimes 
folded slightly at the inner edge, covered on both surfaces with imbri- 
cated and colored scales, often forming patterns of exquisite beauty ^ 
the neuration simple, the marginal vein absent, the scapular and exter- 
nomedian united or approximated in the middle of the wing forming be- 
tween them a median cell and furnishing almost all the subordinate 
branches 5 cross- veins almost wholly wanting; no reticulation. Legs 
very slender. Metamorphosis complete ; the appendages of the pupa 
soldered to the body. Larva cruciform. Habits terrestrial, but many 
larvae endophytophagous, and the pupae generally concealed or inclosed 
in a loosely- woven cocoon. 

The fossil forms of this order are so rare that they may be treated 
here in a single paragraph. All such as have been credited to Carbon- 
iferons deposits have been shown to belong to other groups. The Mes- 
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ozoic forms are exceedingly few. The mines of Tineid® or allied moths 
have been noticed by Fritsch in leaves from the Cretaceous of Bohemia 
and by Hagen in some from the Dakota group of liTebraska. Tineites 
lithophilus Germ., from the Oolite of Eichstatt, is, according to Hear and 
Hagen, a Termes. Two Sphingidse, Sphinx Snel^ni and Pseudosirex 
Darwiniy have been described by Weyenbergh from the Oolite of Solen- 
hofen. The former is represented by a very characteristic fossil in 
which the spiral tongue appears; the latter, by a far more obscure wing. 
In the Tertiaries these insects are more common, but still among the 
greatest rarities. All the larger groups, however, are represented. 
Among the Microlepidoptera the Tineidce are not rare in amber, Menge 
having sixty-nine specimens in his collection, of which one was a cater- 
pillar and two were pupae, but they have not been studied. Gravenhorst 
also mentions a Tinea in amber and Presl describes one species. Germar 
figures an Ypsolophus from Bonn and Heyden the larval mine of a Kep- 
ticula from Eott. Kawall also describes a Tineites from Bergkry stall 
at Ufalei, in Siberia. The TartricidcB, too, occur in amber, Menge hav- 
ing fifteen moths, seven larvae, and four pupae of several species. The 
Fyralidce are represented by a single specimen from Aix, which Heer de- 
scribes under the name of Pyralites. Of the Phalcenidody Heer describes 
two species referred to Phalaenites from Eadoboj and mentions one from 
Aix, and Curtis mentions one from the latter place, which, however, he 
says may be a noctuid. Giebel also describes an Angerona from amber, 
on the wing of which he noted two specimens of a species of Chelifer. 
Of the Noctuidce^ four species, some of them exceedingly obscure, have 
been described under the name Noctuites, two from Eadoboj, one from 
Aix, and one from Auvergne. Bomhycidce are more numerous. Two 
species of Bombycites are figured by Heer from Oeningen, together with 
the larval sac of a species of Psyche. The latter group has been recog- 
nized in the same way in amber, Menge mentioning fifteen larval sacs of 
seven different kinds. A species of Lithosia is said to be found at the 
Isle of Wight and Serres refers species at Aix to Bombyx or Cossus 
and to Zygaena. Of the Sphingidde, Berendt says that a Sphinx occurs 
in amber and Serres refers tQ two species of Sesia at Aix. The Eho- 
jpalocera are first known to us in the Tertiaries, all references to their 
earlier appearances having been shown to be erroneous, and more than 
a dozen species are recorded, belonging to as many genera, most of the 
latter extinct. Of the existing genera we have only two, a Pontia and 
a Eugonia at Eadoboj, which also furnishes a species of Mylothrites. 
Aix furnishes the largest number (5), Pamphilites, Thaites, Coliates, 
Lethites, and Neorinopis, besides a larva described by Daudet under the 
name Satyrites 5 Florissant, the next largest (3), Prodryas, Jupiteria, 
and Lithopsyche, all nearly related, besides one or two other undeter- 
mined forms. Eott gives us Thanatites, and a second species is reported 
from the same place, but not yet described. According to Gravenhorst, 
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the larva of a LycaBna occurs in amber. Finally, Procaccini Bicci states 
that Lepidoptera have been found at Sinigaglia.^ 

s 

7. Order HTMENOPTERA Linn^. 

BIBLIOGRAPHY. 

(See, also pp. 32 and 3C.) 

Duiahurgj H. von. Znr Bernstein-Fauna. Schrifb d. phys.-okon. Ges. Band IX. 

Fig. 4to. Konigsberg, 1868. 
HeeTf 0. Ueber fossile Ameisen. Mitth. d. natnrf. Ges. Band I. 8vo. Ziirioh, 

1848. 
Fossile Hymenopteren aus Oeningen und Radoboj. Nene Denksobr. d. schweiz. 

natnrf. Qcb. Band XXII. Taf. 1^3. 4to. Ztiricb, 1867. 
MalfatHy G. Dae piccoli Imenotteri fossile delV ambra siciliana. Atti Accad. Line. 

[3.] Trans. Tom. V. 4to. Roma, 1881. 
MayVf G, L, Vorlaufige Stndien fiber die Radoboj-Formiciden. Jahrb. d. geol. 

Reicbsanst. Band XVIL Taf. 1. 8vo. Wien, 1867. 
Die Ameisen des baltiscben Bemsteins. 4to. Konigsberg, 1868. 

Body completely triregional, subcylindrical, the abdomen sometimes 
depressed or compressed, both head and abdomen genera^Lly connected 
with the thorax by a constricted neck, the integument snbcorneous. 
AntennsB simple, filiform. Ocelli generally present. Month-parts ar- 
ranged for lapping, in which the highly-developed and greatly-elon- 
gated labium audits appendages perform the principal part, ensheathed 
loosely by the maxillae ; the mandibles are also well developed, but 
principally as weapons or tools in the economy of the insect. Pronotum 
small, but generally fused with the rest of the very compact thorax, in 
which the mesothorax largely predominates. Wings membranous, 
slender, the iront wings much larger than the hind pair and sometimes 
folded once longitudinally ; both with few and rather distant veins, which 

^ Since this was written Dr. Oppenheim, of Berlin, has published an important 
paper dealing mostly with Mesozoic Lepidoptera (Die Ahnen unserer Schmetterlinge 
in der Sekundar- und Tertiarperiode. Berl. entom. Zeitschr. Band XXIX. PI. 10-12. 
1885). Eight species are described and figured. Two of them, from the Brown Jura 
of Siberia, belong to one type and are considered as nearly related to Cossns and 
Phragmatcecia. The neuration, as figured separately on the plate, appears, however, 
to differ in important particulars from the excellent figures of the original fossils given 
beside them. They are named Palceocossus jurdssUms and PhragmatCBcites DameHi, The 
others all come from the White Jura of Solenhofen and include not only such as ha4 
before been referred to Sphinx, but also Belostomum elongatumj which, following Ass- 
mann, has in this essay been placed under Hymenoptera ; they form a very distinct 
type, which, in all respects but the neuration of the wings, reminds one strongly of 
the SphingidsB. This exception is, however, a marked one and forbids their being 
looked on as Lepidoptera in a strict sense. Dr. Oppenheim has therefore considered 
them as forming a distinct order, giving them the name of Rhipidorhabdi. They are 
referred to the genera Rhipidorhabdus and Fabellovena, with three species each. It 
remains to be seen how close the relationship may prove to be between these Rhipi- 
dorhabdi and the Jurassic species from Siberia. It looks as though it were closer 
than Dr. Oppenheim indicates. 
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often do not reach the outer margin of the wing and beyond the mid- 
dle are usually connected by cross- veins to form rather large polygonal 
cells ; sometimes nearly all the veins are aborted ; no reticulation. 
Legs very jslender. Abdomen frequently furnished with an exserted, 
needle-like, complex sting or ovipositor. Metamorphosis complete, the 
appendages of the pupa free. Larva of two types, eruciform and ver- 
miform, corresponding to structural distinctions in the imago. Habits 
terrestrial, but many of the larvsB inhabit galls or are parasitic in the 
larv86 of other insects, and the pupae are generally inclosed in a dense 
silken cocoon. The order comprises Ihe most highly organized and 
complex social communities among insects. 

The number of Hymenoptera which have been found in Pretertiary 
deposits is so small that it will be best to consider them in a single para- 
graph. Eight or ten species only are known, most of which have been 
described from Solenhofen and are generally very obscure objects, of 
which little more can be said than that they are probably Hymenoptera. 
Such are two species of Apiaria described by Germar and by Wey- 
enbergh, though Assmann considers Apiaria antiqua to be a Sirex 
and Apiaria lapidea the same as Germar's Carabidna dedpiens. Two 
others are looked upon by Assmann as Uroceridae, namely, Belostomum 
elongatuin} and Sphinx Schroeteri of Germar. Bombua comervatus Wey- 
eub. presents no tangible characters, and it is impossible to say whether 
his Anomalon palceon is a Hymenopteron or not. The other Mesozoic 
species are in better state of preservation and, excepting the eggs of a 
Nematus (one of the Tenthredinidae) figured by Fritsch from the Cre- 
taceous of Bohemia, are all FormicidsB. One of the oldest Hymenop- 
tera known comes from the Lias of Switzerland and was figured by 
Heer under the name of PaUeomyrmex prodromus^ the other two are 
from the English Purbecks and were figured by Westwood under the 
name of Formicium Brodiei and Myrmidum Heeri, 

1. Tribe Tebebbantia Latreille. 

1. Family TenthredinidsB. 

This family has been found in only one or two localities in Tertiary 
deposits and is very rare in amber, single specimens of a winged Cephus 
and Emphy tus and of larval Oimbex, Lyda, and Lophyrus having been 
reported by Menge. Gravenhorst and Schlotheim also state that Ten- 
thredo is found in amber. Ourtis reports the latter genus also from 
Aix, as does Serres, together with species of Pteromus and Cryptus. 
Besides this, Heer describes two species of Oephites from Oeningen and 
two of Tenthredo from Oeningen and Aix. On the other hand, consid- 
erable numbers have been found at Florissant, some seventy specimens 
having occurred, of at least twenty species. 

^ See note on p. 96. 

BnJJ. 31 7 ^97^ 



98 EEVIEW OF FOSSIL INSECTS. Ibull.3L 

2. Family UroceridsB. 

The only Tertiary fossils of this family known are a species of an ex- 
tinct genns, Urocerites, described by Heer from Badoboj, and an unde- 
scribed species from Florissant. (For probable Mesozoic formSy see the 

preceding page.) 

3. Family CjrnipidflD. 

Oravenhorst states that Diplolepis occurs in amber, firom which deposit 
Presl describes a species of Gynips. Menge also states that the family 
is found in amber, but in scanty numbers. Heyden refers doubtfully 
to Gynips or Pteromalus some mines in leaves of Juglans from Salz- 
hausen. The family is very abundant at Florissant, and two or three 
galls have been obtained there. 

4. Family PteromalidsB. 

This family is much more abundant in amber than the preceding, 
Menge mentioning forty-eight specimens in his collection. It occurs also 
at Florissant, and Heer refers under the name Pteromalinites to a 
species at Oeningen. None whatever have been described. 

5. Family GhaloididsB. 

Of this family Heer describes a species of Ghalcites from A it- and 
Scudder one of Decatoma from Wyoming. Ghalcididsa occur at Floris- 
sant in some abundance, at least four or five species and twenty speci- 
mens having been obtained. 

6. Family ProctrotmpidsB. 

This family of minutest insects is known only from amber. Burmeis- 
ter and Gravenhorst report Geraphron and Psilus as occurring in the 
Prussian amber, and Myrmar, that mere speck, is figured by Duisburg 
from Prussian and by Malfatti from {Sicilian amber. 

7. Family BraoonidsB. 

Two species of Bracon have been described from Sieblos and Wyo- 
ming, and an extinct genus, Galyptites, from British Golumbia. Bracon 
is also said to occur at Aix and in British Golumbia, as well as in Prus- 
sian and Sicilian amber. Gravenhorst says that Ghelonus also occurs in 
amber and Serres credits a species of Agathis to Aix. Many specimens 
of this family have been found at Florissant. 

8. Family lohnenmonidsB. 

4 

This family is well represented in Tertiary deposits, though no great 
number have yet been described. Most of these have been published 
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under the generic names Pimpla and Ichneumon, the former being repre- 
sented by seven species, from Aix, Eadoboj, amber, and British Colombia, 
and the latter by four, from Aix, Oeningen, Eadoboj, and Utah, besides 
which there are references to others in amber and at Aix. Heer, also, 
under the generic name Ichneumouites, describes one species each from 
Oeningen and Eadoboj, suggesting that the one from the latter place 
may be a Tro^rus. From Eadoboj come also single species of AcoBuites 
and Hemiteles, and from Oeningen, of Anomalon and Gryptas, both of 
which are also rejported from Aix and the latter from amber. Ophion is 
stated to occar at Aix, and that or Campoplex in the Quaternary of 
Pianico in Italy., At Florissant this family is remarkably well repre-^ 
sented, hundreds of specimens occurring, with a remarkable variety of 
species and genera. 

9. Family EvaniidsB. 

Bnrmeister recbgnized Evania among amber insects. ^ 

2. Tribe Aotjleata Latreille. 
1. Family FormioidsB. 

That this family was an ancient one and represented to some extent 
in Mesozoic times may be seen above (p. 97). No other family, not only 
of Hymenoptera but even of any Hexapoda, was so abundant in Ter- 
tiary times, whether in species or in individuals. At Florissant they 
comprise, in individuals, about one-fourth of all the insects, and more 
than four thousand specimens have already been brought from that lo- 
cality. Mayr has carefully studied nearly fifteen hundred specimens 
from amber, in which he has detected forty -nine species of twenty- three 
genera. More than one hundred and seventy species have been de- 
scribed from different localities, but by far the largest number from 
amber and Eadoboj, and thirty -four or more genera are recognized. 
Of these the largest number of species belong to the Formicidce proper; 
of genera, to the MyrmieidcB. 

Of the latter subfamily Mayr finds three extinct genera in amber, 
namely, Stigmomyrmex with two species and Enneamerus and Lampro- 
myrmex with one each. Heer describes four Eadoboj species under the 
new generic name Attopsis, which Mayr finds is the same as the exist- 
ing but latdr ibuuded genus Gataulacus. Heer also describes a frag- 
ment from Spitzbergeu under the generic name Myrmicium. Mayr de- 
scribes a specie* of Lonchomyrmex from Eadoboj, which Assmann finds 
also at Schossnitz. Besides these the Prussian amber has furnished the 
genera Aphsenogaster, 2 sp. ; Macromischa, 4 sp. ; Myrmica, 2; Lepto- 
thorax, 1 sp. ; Monomorium, 1 ; Pheidologeton, 1, and Sima, 3 sp. Of these 
Aphsenogaster possesses four other species from Oeningen, Eadoboj, and 
British Columbia ; Myrmica, no less than twelve other described species 
from Oeningen, Eadoboj, Parschlug, and Krottensee, and is recorded 
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from the Isle of Wight; Leptothorax has another species at Badoboj; 
aud Pheidologeton has two others, from Schossnitz and Krottensee. A 
species of Grematogaster also occurs at Radoboj, with one of Pheidole 
and one referred doubtfully to Solenopsis, while Gu6rin figures two spe- 
cies of ants in Sicilian amber, which Erichson refers to Pseudomyrme. 

Of the PoneridcB we have twenty-seven species, belonging to seven 
genera, of which the greater part are accounted extinct, viz : Bradopo- 
nera and Prionomyrmex from amber, with one species each ; Imhoffia, 
with two species from Oeningen ; and Poneropsis, with a dozen Species 
from Eadoboj and Oeningen. Besides these, amber has furnished, ac- 
cording to Mayr, Ponera with two species and Ectatomma with one, 
while F. Smith refers one he has seen to Anomma. Ponera is also 
represented in the rocks, having seven species in the deposits of BHado- 
boj, Oeningen, and Parschlug. 

Over one hundred species of Jbnwtcidcp proper are described, but only 
two of the genera are accounted extinct, Gesomyrmex and Bhopalomyr- 
mex, each with one species from Prussian amber. This deposit has also 
furnished Camponotus, 3 sp.; (Ecophylla, 1 sp.; Prenolepis, 2 sp.; Plagi- 
olepis, 5 sp. ; Lasius4, sp. ; Formica, 13 sp. (only 1, however, recognized by 
Mayr) ; and Hypoclinea, 8 sp. ; besides, according to F. Smith, a Poly- 
rhachis ; while Malfatti figures a Tapinoma from Sicilian amber. Of these 
genera, Camponotus has six other species or varieties, found at Eadoboj, 
Oeningen, and in Utah, and has, besides, been recognized in the Isle of 
Wight Eocene; (Ecophylla has another species, occurring both at Eado- 
boj and Kutschlin; Lasius, eleven species, at Eadoboj, Schossnitz, and 
Wyoming; Hypoclinea, five others, from Eadoboj, Kutschlin, and British 
Columbia; while Formica possesses no less than thirty four species 
from various parts of the continent of Europe, but mostly from Eado- 
boj and C'eningen, and one from British Columbia. Besides this, the 
genus has been recognized in Sicilian amber and at the Isle of Wight 
!Pinally, four species of Liometopum are known from Eadoboj and Utah. 

2. Family ChrysididsB. 

Giebel describes a species of Chrysis from amber, and at least one 
species, with the metallic-green reflections of the abdomen still remain- 
ing, occurs at Florissant. A species of Cleptes is mentioned by Beck 
as occurring in the Pleistocene deposits of Jutland. 

3. Family MutillidsB. 

Menge found half a dozen specimens of this group in amber, previ- 
ously reported to occur therein by Brongniart. 

4. Family ScoliadsB. 

Heer describes a Scolia from Oeningen and the family occurs at 



5. Family Pompiliase. ' * * 

Oeningen famisbes a species of Pompilas ; Pepsis occurs, according 
to Burmeister, in amber; and the group is represented among the Flor- 
issant speties. 

6. Family SphegidsB. 

Heer describes a Sphex from Eadoboj and two species of Ammophila 
from Oeningen. Tbe latter genus is found at Florissant with other 
genera. In amber Menge found the family abundant, reporting sixty- 
nine species of CrabronidcB and twenty-two of other SphegidsB, but no 
genera are mentioned by him. 

• 

7. Family VespidsB. 

Three species of Vespa are known fromBadoboj, Parschlug, Moudon, 
and amber, and the genus is also reported from Aix. Polistes, of which 
one species is named from Oeningen, is also reported by Serres at Aix, 
by Latreille at Ohaumerac, and by Scudder at Florissant, at which last 
place several other genera and a considerable number of species occur. 
Only three specimens of this family are reported in amber by Menge. 

8. Family ApidsB. 

This family was tolerably abundant in Tertiary times, to judge by the 
comparatively large number of fossil species known. Of the Andrcenidce 
mention is made only of their occurrence, rarely, in umber by Menge, 
who found two specimens of a genus allied to Dasypoda, and at Floris- 
sant, but the Apidce proper are more numerous. From Oeningen and 
Eadoboj, Heer descnbes five species of Anthophorites, and another 
comes from Gorent, besides a species of Anthophora from Eott and one 
indicated from amber; seven species of Bombus, from Oeningen, amber, 
Eadoboj, Eott, and Krottensee, besides one amber species referred by 
Motschulsky to Bombusoides ; two each of Apis and Osmia, from Oen- 
ingen and Eott, besides an Apis from amber and an Osmia from Ors- 
berg ; finally a Xylocopa described from Oeningen and a Trigona said 
by Burmeister to occur in amber. A number of species of this family, 
mostly represented by single individuals and generally not very well 
preserved, occur at Florissant. 
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HISTORY AND DISTRIBUTION OF FOSSIL 

INSECTS. 



Maicel de Serres's G6ogno8ie des terrains tertiaires may be looked 
upon as the first general work on fossil Insects. His fourth book, 
which treats wholly of insecti^ closes with a tableau g^n^ral wherein 
one hundred and two genera of insects are enumerated, with two hun- 
dred and nineteen species. This work included the first general notice 
of the insects of Aix (nearly eighty genera being mentioned), which, 
had it not been published separately in advance, would have appeared, 
curiously enough, at the same time as Gnrtis's independent account of 
the insects of the same deposit (in which forty-seven species are enum- 
erated). That year, 1829, may therefore well count as the starting point 
of our definite knowledge of fossil insects. In the following ^ear ap- 
peared Berendt's first notice of the amber insects of his collection; 
but these were not carefully worked out, and then but partially, until 
twenty-five years later, previous to which epoch a marked increase in 
our knowledge and a widening of our horizon had been brought about 
by the publications of Germar and Goldenberg on the insects of the 
Coal Measures; of Brodie, Westwood, and Germar on those of the sec- 
ondary rocks ; and especially those of Heer (not to mention Heyden, 
Charpentier, and Unger) on the insects of Tertiary deposits. Since 
then contributions have been continually made, extending the field and 
introducing new elements of discussion, prominent among which may be 
mentioned the discoveries of Eugereon, Protophasma, and PalsBoblattina 
in Europe and a vast store of Carboniferous and Tertiary insects in 
America. 

About 1856 the number of fossil species was estimated by Bronn as 
a little more than 1,800 (7 Paleozoic, 126 Mesozoic, 1,682 Tertiary) and 
by Giebel as nearly 2,000 (21 Paleozoic, 231 Mesozioc, 1,744 Tertiary). 
At present it is probable that 2,600 species have been actually described 
or at least fully named (of which 155 are credited to the Paleozoic, 475 
to the Mesozoic, and 1,972 to the Tertiary), a number which would be 
very largely increased, especially in the Tertiary insects, were we to in- 
clude in our enumeration, as was done by Bronn and Giebel, those which 
had received generic indications only. The immediate future is likely 

(102^ 



BCUDDBB.] HISTORY AND DISTRIBUTION. 103 

tx) bring the largest contributioDs to our knowledge from the Coal 
Measures of Commentry in France and the Tertiary tufa deposits of 
Florissant in America; although, since our knowledge of fossil insects 
is almost exclusively derived from Europe and North America, we can- 
not yet tell what to expect from other parts of the world. 

The oldest known insect is Palceoblattina Douvilleiy recently described 
by Brongniart from the Middle Silurian of France and of undetermined 
af&nities. It is older even than the earliest known arachnids (Upper 
Silurian) or myriapods (Lower Devonian) and is followed at a consider- 
able distance by the oldest insects of America (Upper Devonian). It 
is, however, only when we reach the productive Coal Measures that we 
arrive at insect faunas of considerable extent, such as those especially 
of Commentry in France and of Mazon Creek in Illinois* Other consider- 
able deposits are found in the coal-fields of the Saarbruck and Wettin 
basins of Germany, the Belgian and British coal-fields, and in America 
the coal-basins of Nova Scotia and Pennsylvania. The Permian offers 
comparatively few species, but some of these are of particular interest 
(e. g., Eugereon), and the Trias is almost wanting in fossil insects, ex- 
cept in the South Park of Colorado, where about twenty species have 
recently been obtained, affording transitional forms among the cock- 
roaches. Later Mesozoic deposits have yielded nothing in America, but 
much in England, where nearly all the strata from the Lower Lias to 
the Wealden have been productive. On the continent of Europe pro- 
lific Liassic deposits have been discovered at Dobbertin in Germany 
and Schambelen in Switzerland, while the oolitic beds of Solenhofen in 
Bavaria are world-renowned. Scanty returns have come from the 
Cretaceous, but the early Tertiaries have yielded an abundant harvest 
in the amber deposits ot the Baltic shore, the marls of Aix, and in 
America at Florissant and Green Eiver, while the Middle Tertiaries 
of Oeningen, Eadoboj, Parschlug, Auvergne, and the Ehenish brown 
coal have been scarcely less prolific. 

The relation between the Carboniferous insect faunas of Europe and 
North America (those of other continents are absolutely unknown) is by 
no means so close as in the case either of the arachnids or of the myria- 
pods. While, for instance, the bulk of the fauna was in each hemi- 
sphere made up of cockroaches, one entire division of these (Mylacridae), 
with five genera, was restricted to America and of the eight genera of 
the other division (Blattinarise) only one-half (comprising, however, the 
most prolific genera) were common to boih hemispheres 5 no identical 
species occur. In the other Paleozoic groups the difference is even more 
striking, the genera being rarely common to the two countries and 
whole series of forms being developed in one region which are completely 
wanting in the other, where they are replaced by an entirely different 
set. How far this statement of facts, based on present knowledge, may 
be modified when the insects of Commentry come to be known, it is, of 
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course, impossible dow to say, but Mr. Brongniart^ inlbrnis me that 
very few Americau types have been found there. N'evertheless one is 
struck by the common occurrence in the two hemispheres of such strik- 
ing forms as Titanophasma and Megathentomum, and nearly all the 
families occur on both continents. 

Our knowledge of Paleozoic insects dates back only a half century to 
the time (1833) when the wing of Lithoaialis Brongnia/rtij from Goal- 
brockdale in England, was submitted to Audouin and reported upon by 
him to the French Academy of Sciences and elsewhere. He considered 
it a neuropterous insect allied especially to Oorydalis and Mantispa. 
This and others closely allied to it have been variously interpreted by 
subsequent writers as neuropterous or orthopterous, and indeed, up to 
the commencement of Goldenberg's discoveries in the Saarbruck basin, 
hardly a score of Paleozoic insects being known, there were not suflB 
cieut grounds whereon to base an opinion concerning these ancient 
wings. His explorations and those following in their train have within 
the last ten years completely changed the aspect of the Paleozoic field 
afc^^enabled iis to obtain a more accurate picture of early insect life. 
This is mainly due, besides the mere abundance of material, to the dis 
covery of two insects, Eugereon and Protophasma. The former, studied 
by Dohrn, posscv^sed four similar, large, membranous, reticulated wings, 
like those heretofore classed as neuropterous, with prolonged mouth- 
parts, forming a rostrum similar to that now found in Hemiptera, The 
latter, studied by Brongniart, possessed wings which had up to that 
time been unhesitatingly described as neuropterous, attached to a body 
which was plainly that of a phasmid, one of the most peculiar tribes of 
Orthoptera. These generalized types have given a clew to the study of 
Paleozoic insects and have first rendered possible the discovery that 
there existed among these ancient forms no ordinal distinctions, such as 
obtain today, but that they formed a single homogeneous group of gen- 
eralized hexa[)ods, which should be separated from later types more by 
the lack of those special characteristics which are the proi)erty of ex- 
isting orders than by any definite peculiarities of its own. Yet among 
the Paleozoic forms which by special characteristics can be claimed as 
the immediate progenitors of some existing families of insects, we find 
upon suflBcient examination sosne fundamental structural features sepa- 
rating them as a whole from those of later times, separating them in- 
deed more widely from them than from their nearest contemporaries. 
In one group, the cockroaches, where superficial observers claimed a 
very close agreement between ancient and modern types, it has been 

^ Mr. BroDgniart bus kindly seut nie in nicinuscript an outline of his classification of 
Paleozoic insects, largely based on tbose found at Comm^ntry, read at tbe SorbonDe 
in April, 1885 ; but as it consists of names only, and most of tbese are new, it is impos- 
sible to make use of it on this occasion excepting in the most general way. He recog- 
nizes five orders, fifteen families, and tifty-four genera, exclusive of the cockroaches. 
Thirty-eight of these genera and at least fiffcy-uine species are found at Commentry. 
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shown that their front wings alone differ in at least three important 
particulars from those of later times, and the passage between the an- 
cient and modern types has been traced in the Triassic cockroaches of 
Colorado. 

Every one of the existing orders of insects, however, is found in the 
middle of the Mesozoic period, and most of them in the early Mesozoic, 
full-fledged one might say, with a considerable development into exist- 
ing families ; and it is therefore presumable that, were the insects in 
general of Triassic times only as well known as are the cockroaches, 
we should be able to trace the differentiation of the ancient Palseodicty- 
optera into the existing orders of insects. 

At present this is not possible, excepting by rather large presumption 
and on certain lines. Thus we can see that the modern cockroaches 
descended from the ancient, and it is highly probable that the Mantides 
were an offshoot from the same branch, possessing the same characteris- 
tic impression of the principal anal vein of the front wing. The ancient 
walking-sticks were evidently the precursors of the present Phasmida, 
although the wings and especially the front pair have little in common. 
It would seem not improbable that the saltatorial Orthoptera.also origi- 
nated from the Protophasmida. There can hardly be a doubt that the 
PalephemeridaB were the precursors of the existing May-flies, the Hem- 
eristina were probably ibllowed by the Sialina, and Fulgorina and 
Phthanocoris seem to have foreshadowed the Homoptera and Heterop- 
tera respectively ; but to what Eugereon led or the four families of 
neuropteroid Palaeodictyoptera, called by me Homothetidae, Palseopter- 
ina, XenoneuridsB, and Gerarina, it is far more difficult to say. They 
appear to have about equal relations to the Perlina and Termitina 
among the Pseudoneuroptera and to the Sialina, Hemerdbina, Pauor- 
pidsB, and Phryganidse among the Neuroptera proper, while at the same 
time they are more nearly related to each other than are Fulgorina and 
Phthanocoris, indicating thus a greater antiquity for the separation on 
the one hand of the Homoptera and Heteroptera, and on the other of 
the Neuroptera as a whole and the Orthoptera, than for that of the Neu- 
poptera vera and the Pseudoneuroptera, and rendering the separation 
of the last twoas distinct orders unjustifiable on paleontological grounds, 
at least as long as all the Hemiptera are classed in one ordinal group. 
By thus tracing the probable genetic relation of Paleozoic to later types, 
we are able to distinguish among the former the outlines, or premoni- 
tions, as it were, of certain structural features, which afterward became 
fixed as peculiarities of one or another order, and in this way select 
from' the more ancient forms such as may be distinguished as orthop- 
teroid, neuropteroid, &c. . 

We have thus accounted for nearly all the principal existing groups 
of the lower hexapods, or Heterometabola, and we note, in passing, 
that as a general rule one common (iliauge has taken place in their wing 
structure in the passage from Paleozoic to later times. Ivi. "^sS^N^x^sy^^ 
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Paleozoic insects, excepting only Phthanocoris, the front wings are 
equally membranous and diaphanous with the hind wings and of much 
the same general size, while in most of their later descendants in the 
groups specified the front wings are generally smaller than the hind 
wings and have a more or less definitely coriaceous structure or have 
the veins much thicker and more approximated than in the hind wings. 

In this survey, however, we have made no mention of the Coleoptera 
or of the Metabola. As to the latter, we note that the front wings are 
invariably diaphanous like the hind wings (when these exist), and that 
the veins of the front pair are neither abundant nor noticeably stout. 
In short they retain the characteristics of the front wings of Paleozoic 
insects more than do any of the Heterometabola, unless we except, in 
certain points, the Neuroptera, many of which are equally or even bet- 
ter comparable. It seems therefore highly probable that the Metabola 
and the Neuroptera sprang together from the allied families of Palae- 
odictyoptera whose obscure common relation to the Pseudoneuroptera 
and Neuroptera proper has been referred to above. 

When we come to the Coleoptera the case is different. !N'one have 
been found in Paleozoic rocks,* though they occur with fully developed 
characteristic elytra in the very earliest Mesozoic deposits, as the Ehae- 
tic and even the Trias. Nor do we find anytl^ng in the least degree 
allied to the elytral structure among any of the Paleozoic insect types. 
But we do find traces of borings in wood similar to those made by Cole- 
optera to-day, and it is not unreasonable to suppose that all the Pale- 
ozoic ancestors of Coleoptera were wood-borers throughout life (a habit 
to which the ample Carboniferous forests would certainly have afforded 
full play), and that their absence from the rocks is due to this secretive 
habit. Certainly the gradual assumption of elytra for membranous 
front wings would be particularly favorable to a creature living in hard- 
walled burrows, where membranous wings would suffer abrasion ; and, 
although this is an almost purely hypothetical assumption, we have a 
certain warrant for it in the probability that Coleoptera, like the other 
orders, had purely Palaeodictyopteran ancestors in Paleozoic deposits 
and in three facts: (1) the absence of coleopterous remains in Paleo- 
zoic rocks, (2) their presence in Triassic and Ehaetic deposits, and (3) 
the occurrence in Carboniferous trees of borings similar to those now 
made by beetles in like places. 

* Long after this manuscript was sent to Germany I learned, through letters from E. 
Dathe to Hauchecorne (Zeitschr. der deutschen geol. Gesellsch., 1885, 542) and to Dr. 
Zittel, that the Silesian culm of Steinkunzendorf had furnished five heetle remjiins, 
of which four are elytra and one a specimen showing elytra and pronotum. The larg- 
est elytron is said to be 18 millimeters long and 14 millimeters broad, the smallest 8 
miUimeters long and 6 millimeters broad (the breadth probably incfuding a pair of 
elytra). One specimen examined by Dr. F. Karsch, of Berlin, was taken by him to 
be the elytron of a carabid or of a tenebrionid. Further details of this find will 
be awaited with interest. 
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We may then draw the following picture of the probable sequence of 
events in the geological history of insects and of the peculiarities of the 
difterent epochs-ra picture which does not carry us back to any apterous 
condition of hexapods, the only speculations on this subject drawn from 
existing biological data (however probable they may be or however 
unanimously such views may be held by those who have speculated on 
the subject) being altogether unsupported by a scintilla of paleontolog- 
ical evidence. 

The earliest insects, then, were generalized hexapods, Palseodictyop- 
tera, in which the four wings were equally and similarly developed, mem- 
branous, and with very simple neuration. Their metamorphoses were sim- 
ple and "incomplete,'' the young leaving the egg with the form of the 
parent but without wings, the assumption of which required no quiescent 
stage before maturity. They appeared probably as early as any land- 
plants, certainly by the middle of the Silurian epoch, and continued as a 
homogeneous type until the end of the Paleozoic period. Certain indica- 
tions of differentiation were present, but they were largely those which 
characterize in later times simple families or limited groups of families, 
such as an excessively long and slender body (Protophasmida) or an 
anal area separated from the rest of the wing (the front wing only) by a 
deep furrow (Palseoblattariae), but in some cases foreshadowing ordinal 
distinctions, as in the thickening of the basal portion of the front wing 
(Ph thanocoris). Probably also a life-long burrowing habit of some wood- 
feeding forms had induced in them an incipient hardening of the front 
wing in preparation for a greater change that awaited them. Most 
of these Paleozoic forms were of large size, with bulky bodies and ample 
wiugs. In repose they rested their wings by overlapping on their ab- 
domen, a habit which very few of their descendants have altogether 
overcome (butterflies, moat dragon flies). 

With the advent of Mesozoic times came the greatest changes which 
the insect world has seen. Nearly all along the line there was developed 
a differentiation of the front and hind wings, the latter growing relatively 
larger, with a specialexpansion of the anal area, the former changing its 
membranous, diaphanous character for one more or less pergamentous 
or corneous, or approximating this condition by a multiplication or an in- 
crease in the size of the nervures, while special structural features were 
assumed by each particular type, as for instance in the cockroaches, where 
by the amalgamation or altered direction of certain Veins of the front 
wings they became still further changed in character from the hind pair. 
Thus in the same Triassic deposits we find side by side several species 
of cockroaches which, examined together, bridge over the distinctions 
between the* ancient PalseoblattarisB and the modem Blattarise : First, 
those in which the front wings are diaphanous, with distinct mediastinal 
and scapular veins, and the anal nervures impinge on the border of the 
wing 5 next, those having a little opacity of the front wings, with blended 
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mediastiDal and scapular, and the anal veins as before ; then those with 
still greater opacity, with the same features ; and finally those having 
the structure of the front wings coriaceous or leathery, with blended me- 
diastinal and scapular veins and anal nervures impinging on the anal fur- 
row. By such steps as these were the undifferentiated Palaeodictyoptera 
transformed into the modern types of Orthoptera, Keuroptera, Hemip- 
tera, and Coleoptera. It is probable that these orders were first differ- 
entiated, and later the Metabola, for in the Trias and Rhaetic we find 
only the Heterometabola, and not yet all of them. Still, looked at in 
a broad way, we may say that all the existing orders of insects origi- 
nated early in Mesozoic times, for the Diptera and Hymenoptera appear 
in scanty numbers in the Lia^s and the Lepidoptera in the Oolite. The 
Metabola, however, are nowhere abundant in the Mesozoic period and 
are always subordinate to the Heterometabola, though' as soon as the 
Tertiary period opens they assume a preponderating part, which was 
probably evien greater than appearv«?, since the readier preservation of 
Coleoptera in rock deposits undoubtedly' gives them a better relative 
standing in our know ledge of the past than is really their due. We may 
then state in broad terms that, as far as insects were concerned, the 
Paleozoic epoch was the age of Palaeodictyoptera and especially of cock- 
roaches (since nearly half the known species belong to that group), that 
the Mesozoic epoch was the age of Heterometabola, the Cenozoic of Me- 
tabola and Coleoptera, while the present is the age of Coleoptera and 
Metabola, the relative proportion of Coleoptera to the other orders hav- 
ing steadily increased from the close of the Paleozoic epoch. 

The "complete'' metamorphosis of the higher (and of a few lower) in- 
sects is now gener^;lly looked upon as a secondary adaptive feature, 
originating from an "incomplete" metamorphosis, the very existence* of 
which among so many, and these exclusively the lower insects, is an 
argument in favor of such a view. That these more complex metamor- 
phoses originated simultaneously with the segregation of the existing or- 
ders of insects is rendered probable from the similarity of larval form and 
structure in different orders, as the maggot-like larvae of Musca, Vespa, 
and Curculio, for instance, as well as from the existence of very different 
types of larvae within the same order, as, for example, Stratiomys aiid 
(Estrus, Tenthredo and Bombus, Dytiscus and Calandra. The striking 
hypermetamorphosis of some Meloidse, not shared by neighboring fam- 
ilies of Coleoptera, gives plain proof of the amount of change which 
may be acquired within narrow limits and in comparatively brief time. 
There is no good evidence that the Meloidse were differentiated before 
theTertiaries,yetMenge hasfound in the amber deposits of the Oligocene 
what are apparently the larvie of Meloidse in the triungulin stage. It may 
be stated in general terms that, although comparatively little is known 
of the earlier stages of extinct insects, all our knowledge tends to show 
that the present general conditions of metamorphosis existed at least 
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as far back as the middle or latter part of the Mesozoic period. The larvae 
of the Oligocene (of which we know most) had all the characteristics 
of those of the present day, and of the few from the Mesozoic rocks the 
the same may be said, with the possible exception of the oldest known 
larva, Mormolticoides articulatusj from the Trias of !New England, which 
is of a somewhat anomaloas character, though probably a sialid. From 
the Paleozoic rocks no larvae whatever are known, whether of the "com- 
plete" or 'incomplete'' type. 

The sexes, as is well known, are now completely distinct in insects. 
Certain peculiarities of secondary sexual dimorphism accompanying 
special forms of communistic life, such as the "neuters" and " workers" 
iu Hymeuoptera and the "soldiers" among the Termitina, are also found, 
as would be ex])ected, among the fossils, at least through the whole 
series of the Tertiaries. The same may be said of other sexual character- 
istics, such as the stridulating organs of the Orthoptera, and of peculi- 
arities of oviposition, as seen in the huge ^gg capsules of an extinct 
sialid of the early Tertiaries. The viviparity of the ancient Aphides is 
suggested, according to Buckton, by the appearance of one of the speci- 
mens from the Oligocene of Florissant, while some of the more extraor- 
dinary forms of parasitism are indicated at a time equally remote by 
theoccurrence in amber of the triungulin larva of Meloe, already alluded 
to, and of a characteristic strepsirjterous insect: not only too are the 
present tribes of gall-making insects abundant in the Tertiaries, but 
their galls as well have been found. 

In fact, by the presence in the rocks of nearly every group in which 
interesting special biological phenomena have been found in present 
times, we are forced to believe it highly probable that the general 
features of insect life, with all their varied dependence upon their en- 
vironment, have remained almost without change through at least the 
Tertiary epoch. In keeping with this is the fact, not too much to bo re 
lied upon, that the larger proportion of Tertiary insects, and no small 
number of Mesozoic types as well, have been referred to existing gen- 
era. This may be due in part to their incomplete preservation or to their 
insufficient study, and it is highly probable that one or the other of 
these causes may account for most of the cases which are known from 
the Mesozoic deposits. But these explanations will not fully suffice for 
the Tertiary deposits, since we can test the matter to a certain extent in 
the excellent relics of the amber, at least in the groups which have been 
carefully studied. Here we find that, as a general rule, only from a 
fourth to a third of the genera are extinct, and these genera are usually 
those which are least prolific. Of the twenty-three genera of Formicidae, 
carefully studied by Mayr, only six (with seven species out of forty- 
nine) are looked upon as extinct ; and of the Psocina, studied by Hagen 
and Kolbe, three out of the ten genera (five species out of fifteen) are 
in the same category. 
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Tb« following table BhovB in a condenaed form the geological tlistri- 
butiou of the orders and larger divisions of fossil insects. The weight 
of the lioea indicates in a very general way the comparative develop- 
ment and importance of the type. 

Oeotogioal diatribution o/inteets. 
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Or, if we present the same facts for the existing orders simply, the 
sequences insisted upon above will be more clearly seen, as in the fol 
lowing table: 



Heterometabola 



Metabola . 



Orthoptera 

Nenroptera 

Hemiptera 

Coleoptera 

Dlptera . . 

Lepidoptera 

Hymeooptera 
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COMPARATIVE HISTORIES OF MYRIAPODA, ARAOHNIDA, AND HEXAP- 

ODA. 

In conclusion we may note the contrasts which the geological histories 
of the Myriapoda, Arachnida, and Hexapoda present when compared. 

In the Arachnida four orders existed side by side in Paleozoic times, 
the most abundant of theip disappearing at its close ; the other three 
have contiuued to the present time aud appear to have been as widely 
separated from each other at that distant period as now, and only one 
of them has since received a preponderating development. In addition 
to this, three new orders make their appearance in Tertiary times, but, 
two of them being the very lowest of their class, their apparent absence 
from Mesozoic deposits is probably due to the " imperfection of the geo- 
logical record," and it is not improbable that all of these may prove to 
be the differentiated descendants of Anthracomarti, the order peculiar 
to the Paleozoic era. 

In the Myriapoda we iind two very diverse orders existing in Pale- 
ozoic times, which disappeared with that epoch and were replaced in 
later times by two others equally and to some extent similarly distinct 
from each other and from those which preceded them. It is probable 
that they are the descendants of the early types and that a fifth order, 
at present only known in recent times, was also derived from one of 
them. 

In the Hexapoda, all known Paleozoic forms are referable to a single 
order, which disappeared at or shortly after the close of that era, be- 
ing replaced in the Mesozoic epoch, through differentiation, by the seven 
existing orders. 
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We thus find that in the Paleozoic epoch we have in the Arachnida 
one extinct and three existing orders ; in the Myriapoda two extinct 
orders and none of the existing; in the Hexapoda one extinct order and 
no existing ones, all of these being afterwards differentiated from the 
common Paleozoic stock. 

In passing backward, then, we reach a common ancestral stock for 
the Hexapoda as soon as the close of the Paleozoic epoch, and we con- 
tinue to retain the same as far back as the Middle Silurian. In^he 
Myriapoda we lose all trace of the existing orders when we reach Pale, 
ozoic times, but find them replaced by others as widely dififerentiated 
from each other as existing types among themselves, and one of these 
types we- trace back to the Middle Devonian. In the Arachnida one 
half of the existing orders may probably be traced to a Paleozoic type 
since extinct, while the other half occur side by side with tiiis extinct 
type and one of them is found as far back as the Upper Silurian. 

Notwithstanding, then, that winged insects are at present known 
from older rocks than any containing either Arachnids or Myriapods, 
it would seem highly probable that the ancestral stock of these last will 
yet be found in older deposits than will the true insects. The rela- 
tionship of the Arachnida to the Merostomata and the probability that 
some of the early Myriapoda were amphibious render it further proba- 
ble that the ancestral stocks of Arachnida and Myriapoda were of 
aquatic habit, while it is evident that the ancestral winged Hexapoda 
must have been, at least in adult life, terrestrial. Their apparition 
would not therefore be expected to antedate that of land plants. 

The following table, in which the heavy lines are meant to indicate the 
chronological range of the presumed ancestral and extinct stocks, while 
the lighter lines show that of the existing orders, will illustrate these 
statements graphically. The purely hypothetical portions are given in 
dotted lines. 
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Ohronologieal range of presumed a/ncestral and extinct stocks. 
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Existing orders. 



Ghilopoda. 
Diplopoda. 
Panropoda. 

Aoari. 

Ghelonethi. 

Opiliones. 

Pedipalpi. 

Soorpiones. 

AranesB. 

Orthoptera. 

Nenroptera. 

Hemiptera. 

Coleoptera. 

Diptera. 

Lepidoptera. 

Hymenoptera. 



Bon. 31- 
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INDEX OF NAMES. 



[GxoapB higher than genera are printed in italioB.) 



A. 
AcalleB,67. 

Aoantherpeates, 16. 

Aoantherpestes Brodiei, 16 

Aoantherpeetes m%jor, 16. 

Aoanthoderes, 78. 

Acantholophns, 29l 

Aeantho7ner%tUB,89, 

Acanthosoma, 64. 

Acari, 22, 118. 

AcaraB,22.. 

Acheniom, 81. 

A.clada» 03. 

AcmsBodera, 76. 

Acocephalufl, 60. 

Acoenitea, 98. 

Acreagris, 52, 60. 

Aendii, 49. 

Acridi%dce,49, 

AcTidiite8,49. 

Aoiidites, 4L 

Acridites piisons, 4L 

Acridinm Barthelemyi, 49. 

Aorocera, 88. 

Aotineda, 23. 

AcuUaUt^ 90, 110. 

Adelocera, 77, 

Adephagct^ 82; 110. 

Adetns, 90. 

Adimonia, 7L 

Adiphlebia, 45. 

Adiphlebia Laooana, 4& 

Adonia, 93. 

iBdoBophasma, 41. 

iBdcBophaama onglioa, 41. 

iB:iia,64. 

iBmoaipxuB, 89. 

^8chna,55. 

^schnidcBt 55. 

^schnina, 55. 

Aethophlebiat 43. 

Aethophlebia eingnlaris, 43. 

^thns, 64. 

Agabn8,83. 

AgaHenidtB^ 80. 

Agathemera,49. 

Agathls, 98. 

Agatoides, 84. 

Agrilinm, 76. 

Agrilns, 76. 

AgilOD, 65, 



Agrionvto, 55. 
Agrionvna^iXk 
Agromyza, 86. 
AgromyzULoB, 86. 
Aleochara, 81.' 
AUoehttrinit^ 
Alenrodee, 59. 
Alydvna^ 64. 
Alydns, 64. 
Amara,84. 
Amanrobins, 80. 
Anunophila, lOL 
Ampedos, 77. 
Amphientomnm, 54. 
Amphotis, 79. 
Amynilispes, 16. 
Amynilispes Wortheni, 16. 
Anandma, 81. 
AnaretirMt 98. 
Anaspis, 70. 
Anax,55. 
Anchomenns, 84. 
Ancylooheira, 76. 
Andramidoft lOL 
Androgens, 3L 
Angerona, 95. 
Anisorhynchns, 68. 
Anisotoma, 82. 
AnobiimBf 75. 
Ajiobinni, 75. 
Anomala, 74. 
Anomalites, 74J 
Anomaion, 99. 
Anomalon palson, 97. 
Anomma, 100. 
Anoplitia, 7L 
Anoplognathos, 74. 
Anthaxia^76. 
Antherophagns, 79. 
Anthieidce, 69. 
Anthicna, 70. 
Anthomyia^ 87. 
AnthomyidcBf 87. 
Anthonominit 67. 
Anthonomas, 67. 
Anthophagns, 80. 
Anthophora, 101. 
Anthophorites, 101. 
Anthraoida, 88. 
Ata]vr<&Mb\Qbt(iViMk^'^« 



^U5\ 



AnOiratamarti, M, >!, », 111, lis. 

ADltTiOOinamui, 2t. 



Anctreniu, 70. 



Anthriblt««,<a. 
Anthri'bni.M. 

ABtiiMuiDhM,ea. 

AntopU, SL 
Ap.te,T5. 



ApU^N. 
Aphl* 1 ~ 
Aphndtttti, T4. 
Aphodilt«.73. 
Apliodiu,T4. 
Apliraphor^ M. 
AplBriB. VI. 
Aplaria aDtiqnOi 71. 
AplulsUpidu,<)T. 
Ajiida. 101. 
Aplon, 67. 
Apia, in. 
Apoebrys*, H. 
AroeAnida, ID. Ill, lU. 
Aradtdo^ SZ. 
ArBdiu.l)3. 
ATWUa.20. 
Arrinu,2I,!%!9,113. 



Aicb{eniitilnBiD)!eiiH.W. 
ArphenoBTjllils prl6Dna,41. 
.ArchidfJImidiv, 15. 
Archidcsmiu. tfi. 
Arcliidesmae MMHiooll, IB. 
ArchlmyUoriB.as. 
ArchlarbyDohan, ST, 
,JnMpDlvpod(l.lI,lS,lB,lU. 
Archipftoona. M. 
Arshilarboidte,^- 
Arf littaibnEi. 54. 
Archttartiiu TotandatoB, 24- 
ArcliltBTbnt atlMUcuB,!!. 
AnhlUrbiu aabovaJls, 21. 
ArchiuJida. 18. 
Archlnlas, 17. ' 
AT|cni™<U. 
ArBntnrvBniaUB.M. 
Ar«T«,58. 

AiKsmmU anliqiik, 80. 
ArthrolroOM,!*. 
ArtlirolycDMiiBntiqaa,S(. 
ArtkTiilynridir,a. 
ArthropoaiL S^ 
Artbn)pt«rD«, SL 
Atyphan&iSO. 



AttocMiiu, T>L 
A(Ml*Mda,ll8. 
AttoUbiUite. 



Bull, 07. 

BMMpala,47. 

Bd«lb,31 

BtfliBrm«.7). 



1 filoneiktinm, SI, M, 91, 



Bembldinm DlUdnlnm. Bt. 
Bembldlom obtnnm, U. 
BiirU,««. 



Beiytopal*, n. 

B«i7tiu,M. 
BIbio.lB. 



Bl*bBn,4& 

BIui1ii1m,18. 

BI>1M,T0. 



n. 

SolctopMImSS. 
BaiDbBB,101,lO8. 
Bamliai cmjiDerTBfns. VI. 
Bombn»otdeB.101. 
Bomiyfl4a, 4*. 



IfK) 



Hi-aixyohna,?). 

Builitumioromiu, 67. 
Vr»biiilte*,e4 
Uradtt/eira, SI, 110. 

BncliTdsnB, K. 
Jiraehuiltnnt.te. 

BrocA-ynifii, H. 
UnKltTaiiB,U. 



Bre.veii»,W. 
Breyerlabc 

Brla,90. 

Bi«li»]>ris«atliii>t«,M. ' 



nupr«aUa,7«. 
BDpiMtltM,n- 

JtiFirhido, 78. 
B;nIiIdlnB,la. 
B;TrbDa,7S. 
ByrmAlA, 08. 
B]rllilinu,8L 



CaicIUiu.H. 
CaludnM^lOa. 

CiUtliiu, St. 
CaUtdlom, T3. 
C>labu9on.«). 



kmpoplsx, W. 
kiiip*oateraiu. 7T. 
implodODtDi, 83. 
impj-lomyut, tIS. 



CultllaTi^ as. 

CipDodlt. 78. 
Oaptidit, 88. 

CHnbietauk, Bt. 
CaroMclnk dwdptena, 87. 
CaralricUt. 88, 108. 
(taroKno, 84. 



Cnmuivw, BB. at. 
CKnbuii, 83, 85. 



OMidoiBlimi 
CMddoniTik, B(. 

OWtdaiRsnTia.M. 



OeimmbyalM*, TZ. 



CtroopUlnm, M. 

Canopla,tO. 

Cen>ri>D,82. 



CbaJarphormiTt. 
CliaiilioddhH. 

ObBnUoei 



CeaMihjnohiu, 87. 
ChildtM,U. 



18,78. 



Chelfldlam, 2S. 

ChelifiTiiaDhnB, 20. 

CheUfer.2S,SS. 

CheliplilebU.4a. 

CbeUpblebik oiTbonuia. 41. 

CheUpUBbia elODgtta, 42. 

dUtoiMlAf. SI, 12.29,118. 

Chelciiiiu.08. 

Cli«ra»,!3. 

0ktnutida.2i. 

ClM7lNDa,I2. 

OhOipada. 0. 10, UL li. lit. 

CbtmuOiMpli*]*, W. 

Ohiroiu>mida,9l. 

CbirancHDDs.01. 



Chlorapa. 80. 
Cbarldlnm. 71. 
ChoniojicitaB 1 
CboniKaB, 08. 
CbrMtAtw.M. 
ChnaHilH lapide*, M. 
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ChryM>boUiTla,76. 
ChryMlwthiltM, 7A. 
CtaryaomBla, 71, 72. 

OhryioTHttiMi, 72. 
ChiywniiellMH,71,T3. 
Cbr;»ap», se, 

ChryaotlwmlB.90. 
Chi7aatiiu. B8. 
CbCfaoiiin«,33. 

Cioad>,m,flL 



Ciiisdemt«e,flD. 
CloideUiiuii, 60. 
Cldndd*. 85. 



OinuTa,Si. 

CtoWa.75. 
C1IH1IU.V7. 

Cta.7S. 
Ciatelo, TO. 
Ol4^tma,^0. 
CiBtaUt*«, 70. 
Ciawlltaa loalgnls, TO 
OUigr<td<e,2i,i9. 



Ciavi»oTHia, IB, 110, 
Cle«noUtliaB,eT. 
CltwDa«,eT. 
CleptH, IM. 

' CUilDA, M. 
ClabloIIA,BO. 

ciraL.ai. 

ClyChiA, 30. 

Clyth™.Ta 

Oly&Tini,!!. 

Clytta,n. 

Ooeeida,Sa, 



OoUoptera, 05. 100, ICG 
CoIwp(#rcJi<{6a, 45. 
Cotiales. as. 
CoUemJtola. ii- 
OOlydiidat, 70, 
Col7ddaia,T0. 
Colinubetea. S3. 
CaDlatas,«a. 
OanlopUrygida,ST. 
Uontopterj'i, 67. 
Onnoupholida, fiO. 



Copii* Ituiui*, Ti. 

COpNlOgOB. 71. 

CiiTduUna,i5. 

Coi^ju. ao, 

Cord;lar», B7. 
Oordirlwidte. 87, 

Caniteii,M. 
CoreUinheZ. 
CDiMbriuin pertiiuu 
Conns, M. 
Corimiilmia, 6i. 
Cortia,«l. 
Coraomylii, 88. 



CorydalltH,U. 
CoiTmbitm, 77. 
CoryiHitw, 70. 
Cin7iiUU,3L 
CoHonns,!*). 
Cii«ni.nM. 
OrabronidtM, 101. 



Cntopuia. Ot, 
CremaUigsater, 100. 
Oioo(rM,TZ. 
Crivceria. 72. 
CMorrhlms ST. 
CTltonean,M. 
Croniciu, Gt. 
Ccyptioiu, 70. 
Crjptocophalna, 71, 7 
OryptohypnuB, T7 
Oryptophf^fida, 70. 
CrjpiapWguB, TO. 
Cr.vptorh jnrhup. 67- 
CrjptiM, 07, 90. 
CtHiaphoT^ 01. 
VuaLJida,19. 
Cnlai. 82. 
Colei fluailu. 02. 
Otliciilai. 81. 
CnlicitsB, 02. 






!«,70. 



CoiODlla, 108, 
CnronlioideB Amttcil, £ 
CarcallDldea Piwtvloll 
OureuIianudE, 00. 
Cnrcullouidloin, 07. 
CnTcnlioiiiles. 07. 68. 
CnrcnlioniteB prodniini 
CuitisimyU. 80. 
Cjbieter. 83. 
OyChrini, 85. 
Cyohma. 86i 
CyolfMorls, 68. 
CyoloderiD*, 78. 
OyiiophtKiamini.7i. 
Cyctopthalmna, 28. 
Oydorhapha. 80, 110. 
Ofdnida, 64. 
CydDopaK 04. 
0TdnB8.fl4. 
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Cjpkoa,T8. 
0^rtUa,ta. 



Dtuop^W. 
I>tepeTidlDin,TI>. 



Di(ruiainyia,'iK). 

Dlctyonenn, W. 
JKuCyDptiorites, BO. 
J? Idym opblepB, 43. 
IHdjmopblcpH contaw, 42. 
Dloooneon^ 43. 
Hieoo Denca vc nstii, tt. 
DiaKtii earatigtda. 49. 



DilophiUilS. 
DiiMDtdfcSI. 
Dlpkilepta,M. 



DipImiTohiu, SI. 
IHriaptda, 10, U, 17,1U. 
D1P1IMU.M. 
i7vXira,SS.iD8;lll,U3. 
iXptffIt flvdorAopAo, 86, 
i>(pl«ra BrtAorfupAa, 86, 87. 
DIpteritM AngeliDli. BT. 
DlptarJMa aborfttam, ST. 
DlpurltM obaoletmn, 87. 
DiriilHsH. 
I>i»,M. 



SoUohopns, ST. 
I>onM<a, TS. 

DoroblioQ, 78. 



Don>iiB,74. 
Dortbeslk, W. 
Durytnmaa, S7. 
Dr«peU«,S8. 
firaMlt,V>. 



D(omlnt.84. 

DrotophiKSS. 
J}ni)phUida,S6. 
DryoocetH, M. 
Stnattini. 73. 
DjHcrioB. 65. 

Djlltfui, S3, 108 



BileUuu uUiraclnu. IS. 

2EBtofid«, TT. 

XUt«rit«,7T. 
BiMeriDm, TT. 
EtsMnnpsl*, TT. 

BiBpliuitomyia, M. 



Bmpldia Walpii, 88. 
JCmi>i(lina, 68. 
Xmpia, S8. 
Btuiomj/ehiiia, 70. 



EoplirynuB PteatvlcU. 16 
EoplirjnDB Salmi, 26. 
Somrrpioidit^. 2 7 

EoHorplna^ SS, 

Bpbemen, 64. 
J^iIMiMridu. 54. 
KpbemeritM Bilctertl, 41 
BphAmeropsiB, 64. 
Epli;dr*.e6. 
£phydTidte,Be. 



i,m\ 




fuinolpial, T2. 
Eamolpilw, 71. 

Euophtys, 20. 
BQphea,Clt. 
Eaphoberik, 1& 
Euphobtridm, IS. 
Euplrctea, 81. 
EupalDoides. KL 
BdrhinDB,e7. 
Eurychinu. 08. 
EuTylsnft, «!. 
Eurylhjrea,TO. 
Ea»ircns.«4. 
£iiscblBtos.M. 
Eaturme*, S3. 
EniODnB, 17. 
EaioaaB collolam, IT. 
EvBieoma,6Z. 
EvHDia. Xi. 
EvaniiUa, M. 



Fab«UoTeu,Sa. 
Kenini^M. 

1-leplB, 31. 
Fotbidna, G2. 
ForflcoUirlfh 47. 
rtiTjiadorite, 47, 
K..i-micft, ICO. 
/■•■■rmieida. »7, SV, IM, lOB 
l''<irmiclum Brodiel, 87. 
ItituillDitkTS. 

Falginidte, SO. 
riilgotiiM,4S, IDS. 
I'tilgodiw ElwrBl, 45. 



(■,anMsW».BB. 


Uei^ptijrjxllUuui 


ict*,4a, 
Uir«»,4 



OcojihUiu, U. 
QfophUiu pnMTO*. 13, 14 

Otompliti, 7*. 

Ger»b]»niiia.3S. 
Geralinan.Z6. 
G«ratluiirm bohsidloa, 2S. 
Oeraliuun oubonuu, M. 
UtralirKtrida, te. 
Ocmphrvnos, 21, 
OempbiTDDS carlioitariiiB, S4. 
Cerapumpiifc, 12. 
Oenpompiu UAttinoidefl, 4^ 
Oenpompns eileosiu, 42. 




61*pb;Topt«n, T<L 
Gl^hynis, Ti. 
01eBopt«iu,84. 



Qlyptmcorpln*, !& 
Onortste, B3. 
QoldenbBTi^ 41. 

fidmpUna, 59. 
Goiupbi>ceiit«B,49. 



GontiMleiu, 72. 
Oonooqihaliim. 7L 
GoDyUpts*. £8. 

Gor)iopU.2B. 

OrBk,U. 

OTIlUiwr{(Kdis,M. 

OryllMru, SO. 
aTjitUdu.SO. 
GtjIlatalpK, 60. 
GrytlDs, SO. 

OryllaH dobbertiusasls. ^ 
SitUiu Diacrocenis, 5U. 
G17II11B troglodi'tea, SO, 
GjInniitrDD, c7 



0VTinida,81. 
Grriiiitag.82,83. 
G;rlnold«,8S. 
Qyrlniu. 82, 83. 
Gyrlnna nuriniu, W. 
Gyilnus TiBlaMr, St. 
QyrophBiut, 81, 



; IIai(lii,M 

(120) 



TO. 
Halobat(w,S2. 

HbIHoBiTI. 
HfllrB,B*. 
Haploneiin,(0. 
Bap1oplileblimi,lL 
HarpaotoT, 42. 
EBrpBlldliun.ea. 
Barpalina, 84. 
HarpaHni, Si. 
HBipalaB,8t. 
Harpaliu InTlcoUlB, U. 



HHssiiltidee, SO. 
Hellaomorpha, EM. 
StOmBnint, U. 
Helomyu, 87. 
netom-yri-dit, SJ, 
llelophilna, £7 
Btlephorini, SZ. 
Helophonu, 82. 
Heliipliiea, 70. 
Hdopidium, 70. 
Heiepin(,n. 
Holopinm, 70. 
Helops, 71. 



HeDiHTwUaoBcideiitiLllB, 44. 
Stmeriitina, IS, 105. 
Htmtrobida, Se. 

Hemenbma, M, IDS. 



Htmypuroidtia, <!>. 



HuriD 



obiall 



Herellik, 30. 
RBrnlMndii.90. 
Heathaais, 7S. 
Heterogamla, IS. 
He(eragut«r, OS. 
Utliromera, BO, 110. 
HlUnmelabola, 40, 108, 111. 
HeteinmyBa, ST. 
HetcTopblebla, fiS. 
nelfroplera, 81,106, 110. 



rotricha, 



Hci 



HipporbiDDS Beni, BS 



TTokopopm, £9. 
Somatiai. 80. 



SvmopUra, S8, 105, no. 
M<mKtl>e(ida,a, 106. 
HomatheIiia,49. 
Homotlietus tiKa0lt,t2. 
Hop».trum,71. 
BapB-tnimsiiljuliiiiUiD, 71. 



njboaDraa, T«. 
HybBtmOiSS. 
EydBticaB,83. 
Sydrachnida, £3. 

Bj^n>bUtM,a3, 

BydroUiUiiK, 
BydnMnBtra,«a 
Bydrometrid^^ 
B;dn>DoniuB.OT. 



Sydropkilini, 8S . 
HjdoipbilitBH.SE. 

EydropbUuB, 82. 

HjdropbilaB plcens, 82. 
HjdroponiB. 83. 
Mgdnipiyeliidtr,S». 

Hydn>aB,8Z. 

HyKTDQoma, 81- ' 

HjKrotrccliiiSiez 

fiyltocBtna rylindi-icna, 75. 

^leeiiilt«i,06. 

njlaainoB. 60. 

^lobina, ST. 

EylotTapeg. 73. 

Hjhirgas. 00, 

EymttKptera.aa.lOg.nO.ULUZ. 

Eypen, ST. 



HypeelanoMs. 84 



Jolna Biuel. IT. 
Jnlna eabnlosus. 18. 
Jalos telliieter,18. 
JuIds terreatris, IB. 



(m^ 



LuMlobina, BE. 
IjuuKipliiliu, BS. 



»,73,7! 



LjimiinHnynnoit, M 

Lampyridai, 7S. 
Lampyrifl, "!«. 
lApanioetai, IS. 
Larlmu, ST. 



LaihridUda, T8. 
LithridliUg Sahanmll, 78. 
LBtiuldiiu, 18. 
Lathrobiom, &h 
Lebla,St. 
Ltbiini,Si. 
Ledophon. CO. 
Lagnophont, i7. 
Leguophora Ointdi, 47. 
LtiBtottopbna, SI. 
L«]a,B3. 
Leiiia.72. 
Lepldion, S3. 

Lepidoptara, M, 108, 110, U 
Lepidothrii, G3. 
I«pUmit, a. 
L«pitrti,74. 
L^iidiE, SO. 
Leptis. 80. 
Leptoefrida, 5S. 
LeptogMter. SB. 
Leplwptu, SB. 
Leptophlebli, M. 
LtpMKMlla, 64. 
Leptothorax, 99, lOO. 
Leptnn, 7a, 73. 
Leatw,9S. 
LMUtM,Hi. 
Leactn, 64. 
LlbellnU, G&. 
Libel] otB cu-bDDarl^ St. 
IMeOuUna.&S. 
UnnlnCSt. 
LlolDDS, 84. 
Llranaota, 62. 
Llmnlohna, 78. 
Llmniiu, 78. 
UmnoboteB, G2. 
UaiBoMa, 90. 



LitlKntamiim Harttii, 41. 
XiUoUido, 14. 
LltboblDi, 14. 
UtbooorU, 81. 

UUunnuitlA oarboiurl^ 44i 
Lmiomylurl*, i&. 
Litbomyu. 94. 
Litliaplusi, 81. 
Lithopda, BD. 
LiUiopayDb?, Ml. 
LHlualaUl, 80. 
LUliadK,H. 



Litluwlalii bobemlu. 44. 
LlthoaialiB BtcngDurti, 44, 10 
LiUioiUlli oacbouarla. 44. 
Lltbymnetae, 5U. 



Lopbonociu. IS. 
Lopbynu, 07. 
LorlcftTiL, S6. 



Lyoopeidlu, 80. 



Lyotoi, 7S. 
Ljcoa, 70. 

Ljd»,S7. 
Ijygaida. 03. 
LygBltss, B3. 
LjgiBQB,e3. 
Zynuxylvilie, K. 
Lymeiylou, 7S. 
Ltltiopta»dia,n. 
L;BttA,SO,eO. 
LjU^OB. 



(m) 



HaacaphleMnm Hollebeni.M. 

MaiaAUUe,1l>. 
Msl>ahiiu,TS. 

Halthlmu,?!}. 

MiLDtJH prDtdf^B^ 4£K 

U>zonI».S8. 
MedBtonu,8a 



MrlnnDplilU, 7e. 
Uelanotluipa. B3. 
Uelcas.es. 
Uel<N^(IB,II». 

MtbMa, a, 108. 



Mtlo]i>nUiil{«,T4. 

MembrsciMB, SO, 
Uerlslos, VI. 
Uerodou. 87. 
Me80bbttliw,4a 
Heuu, 72,78. 
Mnoaitea, 72. 
jrala»(ila.BS,10S,llL 



Uiaiulft BrouMmt, 43. 
Mtcnntbazia, IS. 

HiorodoD, 87. 
Micrelepidoptem, 9S. 
XicTopttiOlX, 87, 



MIci 



)piiB,63 



MiflTOTbAgUS. 77 

Uicrounun.TS. 



Midaidai. SB. 

Milesln, 87. 

Miiia.e3. 

MiToterraea, 42. 

Mixotermes I-ngAueiulB, 42. 

Mlzalia, 31. 

Mimiioida, 31. 

Miiomoayiie, *o. 

M(Kblaiiri,02. 

Molorcbiu, 7B. 



MoDopkleban.SS.ES. 
MoTdelLi, 70. 
Mordeltidas, TO. 
Mordellbw Inclnu, 70. 



UoTmaloDiddeB artlculatas, SS, lOt. 

Muiw, at, 108. 

HuH» UthophUfi, 80. 

Mtucida, 87. 

Hiuo!dites,S«. 

XutiUida, 100. 

UyftetobU, B3. 

Myeeiophanida, 79, 

Mfoetoptiila, SS. 

2lye»tophiii4tt, 03. 

Hfoetoparns, SL 

MfCOtntn*. BO. 

M^otenu, 70. 

^l«brU,«B. 

ifvl(i«rld(>,SB,103. 

M;lMii>,S& 

U;latlirite<.9ll. 

JTyri'ttHKla, 0,111, lis. 
Hyrmu.Oe 

^liiiiedDDia.gl. 
Uyrmeleon, M 



Myrmlcinm Heatl. 07 



K>btB,e2. 
K>iioph;ee, 87. 
Kaaoorii, OL 

Kwtpaotne, OS. 
K«bidB,e4. 

ireotlam,K8. 
Seoydalla, 71. 

ireayiDylwir]B.a8. 

JT^pmiu'ifraotiJ^, 20. 
jrf»nal[>«ra,lia, 

TreniBB<TmB,flH. 



NeDin«,E4, 

ITeortnapflis, DO, 

IIeortiirobUtUiU,t7. 

N»OKtirpH,i^ 

Kepo, 01. 

Nepliila, 31. 

NeplirotoinB,91. 

jr<VHia,et. 

Keptlonla, 05. 

Nenrococis, 04. 

Sturoptera, SI, 108, 110. IIS. 

S'wropMra HTO, 51. .'W. 109, UOh It 

iVaiinipl«ni<dM, 41. 

SlttaalB, 79, 

mCtduJidiB, 78. 

Nitldulitct Ai^oriHasig, 78. 

JTotluids, OS. 



^m^ 



NjniphM, Wn. 



Obertw, 75. 
Obrium. 73. 
Ocbten, SI. 
Ochthebliu, ea. 
Ocbyroooifs, Gd 

OdostomTta, M. 

oduiiti>u,n. 

(EcsDllina, SO. 



<Ed«i) 



■.TS. 



<Edenttraa,n. 
(Edipod>,4ll. 

U^dlpoda nlgrDfluoiolAlA, 4& 
ampodida, 4V. 
(EiirUkt. m. 
IKalms, B7, 1«8. 

umalla mocroptura, ^ 

IlinaH'iiBalgTlta, 34. 

OnitiiHlliu, 14. 

OniUB, 71. 

Ontliaplugiu, 74. 

Upbion, M. 

Ophryutea. US. 

OpUlo, ZS. 

Ctii%>n<>, 21, as, 29,113. 

OpUo, 75. 

Orbiiaaria, 2?, 31. 

Orchelimnm, SO. 

Orcheiiii, 70. 

OreiDO, T3. 

OribaUw, 23. 

OTibatiiUt,Zt. 

Ortaiida, SB. 

OrthophlaW*, ST. 

OnliopUra, 40, 106, 110, lli; US. 

Ortftoptsvidao, SS. 

Orthorhapha, Sfl, S7. 

Orjcte»,ra- 

OiTcloblAttlDa, 80. 

Oryeto«oirtet«, 71. 

OSDK87. 

Ouinlda, SO. 

Oamia. 101. 

Osmylus, S7. 

Dtiorliffnchida, 08. 

UtiDiiiynohitw. OS. 

OtioTbynohiu, 88. 

Oifoan,8S. 

OiygoDDS, 77. 

Oiypomsi 60. 

Oxi/UUnt, SO. 

Oijteliu, 80. 



Paohypiu, 74. 
P*ohyt;lapBK, 44. 
Facl^tyloptu Fanisalrai, 44. 



{•oLeoitaUartit, IS, lOT. 
PftljMblaliinft DooviUai, 40, IM. 
PHlffiocunpa, 14. 
PnJifocampa snthm, 14. 
PaUeoclirjBa, 67 
TnlaacorlB, 64. 
JiJieMiOMu" JurwidonB, •*. 
FaUmdictyt^Ura, B6, 107. 110^ lU. 
TaliKOJulaaJyadlonB, 17. 
PalsomynuHi piodromiu, 07. 
PaUeophonuida. 'HI 
PAJauiphoD 



ia.37. 



PllffiOpllOl 

Faiaoptenna, 42, IDG. 
PalBatliripB,«a. 



PiUooatbiaaoliIJca,n. 
Paltphetntridm, tt, lOt. 

PiaiDKBniaFpliitmantem,41. 
P»llopten,e«. 
FB]I)ip«^20. 
Funphilit«,tt. 



FtnmrpidiB, S7, IDS. 
Fu11>, 41. 
PuaUCiiidlk,48. 
PBmidn,73. 



P>TOlainiB,72. 
FBTaiD;l»riB,88. 
Puomylaarls rotun 



PuBSDldH, 81. 

Paoanu, 61. 

Ptdipalpi. 20, 22. 25, 113. 

Pslobllu, S3. 

Pel<iB,78. 

FemphiffmiB, 50- 

PomphignB, 59. 

Penthsleas, 23. 

PeutJietrla, 02. 

Peuthetrla slmllkuneeiu. B£. 

Peiitodciii,T4. 

f entotoaia, M. 

Fepal^lOL 

Peripatiu,10. 

FeriB,54, 

P(rKBa,54,106. 

PeroUi, 70. 

PeCalla, 6S. 



{\-ii) 



Petrabl«tllu,BO. 
Petroblua. sa. 
Petrolyitnt, K. 
Petrorophai trnnoatas, T8. 
PHaianidti. SO. 
Phalacnu,8(l. 
P)>aIanUUM,ie. 
PluJmltMiRS. 

J'haiangidee, 23. 
J'ka langioiiia, SB. 
Pb^ungites.SO. 
l-haluigliim,^. 



Fbuetopteta, W. 
PhauenipMni vetiuta, BO 

Pbaama,4S. 
PAoimMo, 4B, 109. 
Pfaeidole, 10D. 
PhsldDkigelon, W, 100. 
Pbenolia, TO. 
Pliilhydrna,8!. 
PtiilonUiiu,8t,BI. 



PliI(Biiaori>,M. 
Pbolcau, SI. 

Plu>ridm,et. 

FbrogiaaUBoitfB Daniesll, Ot. 
■ -IB, S7, 68,106. 
W, 

J>fi>vn<dai, 28. 
phijniu, W. 
PbiyssoDOtoi, IB. 
PbrysaonotDiliTiitrii, IB, 
PhtbanocoriB, A lOS, lOB. 
PbtbanocorU oociaeDUliB, 45. 
Phth]rla,3B. 
Phylloblas, «8. 



SO. 

PhymophontidM, 80. 

PbytooorlB. n. 

FhytoDamiiH, VJ, 

Phiittiphafa,Tl,JK. 

Flmell^TO. 

Flmplk,eS. 

FipiiM,8T. 

- - ,87. 



PiI*tM,«3. 
Pluod«s,e7. 

PUeloden,?:. 
I'lagio1epla,iaO. 
Tlsjiooepbalus, 12. 
PluiapUebti,go. 
PlatephemensDttqTU, 41. 
Pliit;biuiaB.2e. 
Ptstycwnu.T4. 
Tlatycaein!B,U. 



PUtyuMido, S), 
jnotvnfni, Bi, 
yiMjBU,U, 



PleabhBS. 

Pleotai 

PlliiUiiii,«7. 

PlolariA,a3. 

Podagitan,sfi. 

P(Nlan,Si. 



PoltoohsT*. 24. 
PDLiocli(>TBpiiDctulaU,31 

Tolloinyia,87^ 
PoUoptonamM. 
Poliopteanii elajruil, *>■ 
PolialeB,101. 
Polyoeatropiiu, GS. 
Pol;oloiui,6B. 
PotpdomidA 1'. 



PolydnMiu, B8. 
Polyemda. 44. 

Poljurnna coujylj 



Folrxenns, 18. 
Pol;ii»teii>,48. 
PompiUda. 101. 
Pompilns, 101. 
Ponaim, 100. 
Ptntridtm, 100. 
PoneropaU, 100. 
PonUSpM. 
Porphyrop^ 88. 
PurDl>1allina, 40. 
PiiatbDii,n. 



PrenoIep]a,iaO. 
Prlonom jrnux, 100. 
PrIonDa,T3. 
PriatorhjDOhns.aS. 
FriicCTolrupida, 08. 
pTOdryH,M. 
ProsDUIu, 80. 
PrnEnnr.blattInB.88. 



PTapet«B,IO. 

Propl«tion«.4B. 
ProptedcDi Infernna, 41. 
Propycolaraplnfls, 
Pnueorpianini. »8. 
pTOWMtTpliu Osboml, IS. 



PniUietldt^m. 



PrMtmw aaftrMivUIik M. 






rrotomj-ia doMa, SH. • 



Ih-ulophiumlda, 40, VO. 107. 
Proleti/ngnaiha, IS, IS, tU. 
Pralotomk, n. 
Futaphidai, 81. 
8L 

IW. 

J'deudmuuTapUra, Bl, S^ IDS, 110. 
I'Mudoperla, (B. 
TnenilDpliaua. 60. 
PieudopltvllidtB, M. 
Fsfudotcorpionu, S8. 
Faendoalnx Darwlnl, SS. 
PtlUila,8J. 
PaiUM^eT. 
PaUopiis, B8. 

PSOOM, M.' 
Psyohe, 8S. 
Cgyolioda, SL 

PlertnobUtdu, 18, N. 
/'(cmuIUi*, W. 
PtenmulinltM, W. 
Plemiiuliu, SCL 

/'MnvMchlitt, 84. 
Pteroatlcluu, SI. 
PUIiniu, 78. 
PtnudMtyloidH, 78. 



<.n. 

Pliaintt, TB. 
Miniit, 78. 
PlychopMn, BL 
PiyelDi, 80. 
Pygolunpli, <Z. 
iVniJidi^ 03. 
ryTaUt«t,se. 
PynxihnM, 8B. 
PKT<>thnaa,m. 
Pvthida,19. 
I'ythanidiiui, TOl 



BedDTliu,«3. 
Bem>tia,S7. 
BttiMitia,n,tL 
KhunphldU, ». 
RbamptuimyU, 88. 
RbBphldla, se. 
JlkoiAiiHUah SO. 



Bblpiphonu, 10. 
Bhicophagiu, 70. 
BhiiotroEn* Mil«tltd>U«, H. 



Sbj-nchltH, ea. 

Ckynciiutophiia, V. 
BhynduiphoTt, W, lit. 
EhyparDcliromo*, (I, 

Bliypbiu.SO. 

Blouila,SB,8a. 



SapenU,?!. 

gap«idlta«,71. 

B>piomyB,8e. 

- iOl. 

,80. 
80. 



S«u«bBlde>d^>«niitiia,0,1^n 



AMiDnRirina; GO. 



A»fv<Mut,ti,ni^u<. 

Bonpti*,70. 
Saatlnaliliitldiia, IT. 



ScydmeDoUea, 8l. 
8(!}'diDeTiiia, 81. 
SaynnUiW. 



pas^ 



S«rttBB,78. 

SegHttift.80. 
8«adellk,BL 



Sepldlom, 7L 

8erl<M,T4. 
SertiHnt,7t. 
Sarriaomia, Tt,tlt. 

SiaUna,se,lll6. 
SliiJlDni,U. 
Sibyneft, B7. 
Siga, SI. 
SUioflmliu, 77. 
Silpli>,81,SZ. 
Sllpha dlipai, Bl. 
SilpMda, 8L 
Silphltei. Bl. 
SilTuiiu, 79. 
Silviaa, 80. 




Hputoocnu, H. 

Speridopluigiu, 71. 
SphaHdilU,Si. 



dpheaopter^ 76. 
Spbai, IDL 

Sphinx, tS. 
Sphinx Bolnoatal, m. 
Sphinx Suellad, H, 
Spill domfith to. 
SpilDb)attiDB,ae. 
Spatiiiilidit, 7B. 
SpondyUa, 7t. 



Slafhyliiani, 81. 
SlaphjliDilM, tl. 
Btkphyllniu, U, 
SWttn, 70. 
StencAttiu, St. 

BtamoaiDalla, «. 
StonopUsbt^ It, 
Bteaopoda, A 

BMdiu, 81. 



Str^famUdDa, M. 
SIrepbocIadiuanhtllii, «. 
Stridulantia, eo. 



SotlugiaiiTia, SIX 



SylTuiaa. 7S. 
a;iupta,M. 
BTptux,!!!. 
Srrbnla,W. 
fi^rpUdo, 87. 
Sytphiu, 87. 



Taahyponu, tL' 

TBBleptoryx, H. 
Togmopila, 7L 



Tujpiu, SL 
TmjposdQbliu. 91. 
Tuifaphyni, M. 
TuiyaphJToii, S7. 
Taplnomi, 1*0. 
TiiriupUBhia,B5. 
Tolephorimn abgaroA, 7 
Telephoriu.'TB. 
Tenebrio, 70,71. 
Tmtbriimida, lO, IDS. 
IteUAriduHdiB, n. 
TeuUindo, H.lllA. 



IVcArinitu, 87 110. 
Tanoea. £8. 85. 
^ennoB HBgeni, IS. 
I*nititina,S&,VtS. lOfc 
TermopalB, S3. 
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INDKX. 



TheraphoKoidu; 30. 
Tiieroa. 3u. 
Tbin vii. H8. 
r/mr^vidce, 88. 
TheridioidcB, 31. 
Tberidium, 31. 
Thimna, 93. 
Thiras, 03. 
Thina, 88. 

IhomUifUBt 20. 

Thomiftufi, 30. 

ThripB, 03. 

ThroseidcBtTI, 

ThuTuiauuia, 88. 

ThyeUo, 31. 

Thylai'ltes, 68. 

Thyianurot 52. 

TUlufsTS. 

Tinea, 05. 

Tineidce, 05. 

Tiueit**fl, 05. 

Tinciten lithophiliis, 05. 

Tingidoe, (i2. 

Tingis, 62. 

Tipula, 0(). 

Tipuliuia Toylori, 9(). 

TtpulidcPt 00. 

TltjUKBca, 30. 

TitanophaBina, 4(). 

TityiiH <)0f;<*nu8, 29. 

TmcKi])honiide8. Kl. 

Tophoderes, 66. 

Tortriddap^ 05. 

Tracliyderea, 73. 

TrechiniteH, 84. 

Tncljoidea. 84. 

Tria-iia, 69. 

TribochryBJi, 57. 

Tric^luliw, 17. 

TricLiU8,73. 

Tiicliocera, 00. • 

Tricliont^i, 03. 

Trichononra, 00. 

Trici-phoi'a fuingninolctita, 6(). 

Trijrona, 101. 

Trigonidcef 50. 

Tiiphyllus, 79. 

TiixngiteA iloralis, 77. 

Troctes, 54. 

TrofiinU 74. 

TrogORita, 78. 

TrtntotUidcB^TS. 



I 



Troguluis 21. 
Tit>;;u!i, W. 
Trombidifitn^lS. 
Trombidiuni. 23. 
TropiiitenniH, 8L'. 
Trox, 74. 
TroxilPB, 73. 
Troxites Gcrmari. 46. 
Truxaliil('\ 40. 
Triipftida; ViS. 
Tr> podi-iidroii, 66. 
Tuhiielariof, 22, 30. 

T\ rliiiiR, 67. 
Typll^^eylv.^ 60. 
Tyrbwhi, 40. 

TJIoina,71. 
I'roreridfP, 97, 08. 
UixKJi'riteH, W. 

Valgus. 73. 
V.'lia, 62. 
V*-8pfsl01,108. 
Venpido', 101. 
Volucella, «7. 

TValckenaeria, 31. 
"Wollartloniles, 82. 



U. 



W 



Xantholiuas. SI. 
Xi'iiouMini antii|iioi*uni,43. 
Xenonettrida: Jo, U);'*. 
Xyu, 50. 
Xyli'tiiiites,7r». 
XylobiiiH, 17. 
Xyloci»pa, 101. 
Xfihtphagidte, 89. 
Xyl(»pha;ru8, W>. 00. 
Xylota, K7. 
Xyj*liou«, 30. 

T. 

YpAolopbns, 05. 

Z. 

ZotoboTO, 48. 
Zilla^Sl. 
Zoniten, 60. 
Zygffiua, 95w 
Zygonenra, 03. 
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